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[OFFICIAL NOTICE. ] 
New England Association of Gas Engineers. 
ccetiliiladal 

SEcRETARY’s OFFICE, Lynn, Mass., Jan. 11, 1893. 
The Twenty-third Annual Meeting of the New England Association 
bf Gas Engineers will be held at Young’s Hotel, Boston, on Wednesday 
ud Thursday, February 15ch and 16th. The first session will be called 
0 order at 10 o’clock on Wednesday morning. A cordial invitation to 

be present is extended to the friends of the Association. 
C. F. PricHarp, Secretary. 








BRIEFLY TOLD. 
———— 

ANOTHER Bit oF EvipENcE SHOWING THE VALUE OF STaTE Gas 
OMMISSIONS.—Elsewhere in this issue will be found the decision hand- 
d down by the Massachusetts Board of Gas and Electric Light Commis- 
ioners, in the matter of an appeal to them by the proprietors of the 
farlborough Gas Light Company, who argued that the permission 
pranted by the local Selectmen to the organizers of the Citizens Gas 
ight Company to lay mains through the streets for the purpose of sup- 
lying gas to the residents, was in contravention of good public policy. 
While perhaps the Marlborough instance or proceedings, from the com- 
paratively limited number of people affected—the place does not contain 

bver 16,000 inhabitantss—and the relatively small amount of capitaliza- 
ion of the appealing Company (something like $50,000), may not ap- 















pear worthy of extended consideration to those who keep up a gas ser- 
vice in places thickly populated, and whose investments in the carrying 
on of that service amount to hundreds of thousands of dollars, it nev- 
ertheless must be admitted that the considerations which govern the 
large places are in principle identical with those that control in the 
smaller ones. And with that understanding we submit that the Marl- 
borough opinion is entitled to admission as convincing evidence that the 
Commission of Massachusetts pays close attention to the ethics of the 
gas supply of the entire State, uninfluenced or unimpressed by the 
knowledge that the particular district at the time before them is large or 
small. In the Marlborough instance, the Commission has, it is true, de- 
layed materially in arriving at a conclusion, for the case had been be- 
fore the Board for more than a year ; but good reason is given by the 
Commissioners for their seeming dilatoriness, and in any event the de- 
lay did not in a positive sense interfere with the plans or prospects of 
either party to the argument. The text of the decision is fully given, 
and the same is so clear in all its points as to render great study of it 
unnecessary to fathom its meaning or its teaching ; so we shall merely 
say a word or two about some of the oddities that the investigation has 
brought out. To begin with—possibly this should not be characterized 
as an oddity, for in the Middle States the gas makers have had ample 
and positive proof that such “‘ investments” by the local authorities are 
plain, everyday happenings—we find that a majority of the incorpora- 
tors of the Citizens (or opposition) Gas Light Company, at Marlborough, 
were members of the Board of Selectmen to whom the “‘ citizens” ap- 
pealed for a franchise. Now, that would be a very pleasant state of af- 
fairs to the intending investor, who, before he invests, or before his in- 
vestment can be of any value at all, could, as a legislator, grant unto 
himself, as an investor, the permission to go ahead in his scheme under 
virtue of the very authority (part.of which latter came to him likely 
through the good offices, say, of the owners of the property whom he 
sought to compete with) vested in him by the public. Certainly, it 
would not only be a pleasant, but also a very simple proceeding. The 
trouble of it is, though, that such disinterestedness (?) is frowned on by 
those whose duty it is to review things of that nature ; wherefore we 
are not surprised to find the Commissioners saying: ‘The fact that a 
majority of the Board of Selectmen, from whose decision the appeal was 
taken, were named as incorporators of the Company.to which the fran- 
chise was granted, has prevented the action of the local authorities from 
receiving that consideration to which it is often entitled.” There is a 
good deal of quiet humor in that manner of putting the case, but al- 
though the wording is ‘‘ soft and low,” the brassiness of the act of the 
Selectmen-incorporators is nevertheless just as barely exposed as if the 
Board had said in so many words that the Selectmen had prostituted 
their public trust for their personal profit, and that such prostitution 
had more than invalidated their case. Another queer thing developed 
in the hearing was the subsequent attempt by the promoters of the new 
Company to secure the belongings of the old Company, by purchase or 
otherwise, which would seem to prove that what the Selectmen and 
their friends desired most was not the affording of relief or better ser- 
vice to the gas consumers, but an itching to conduct the business on 
their own account and for their joint profit. Again, while at the public 
hearing it was urged that one great objection to the old Company was 
the physical presence of its plant in a portion of the city that was sup- 
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posed to have advanced from its primitive position of being only fitted 
to sustain manufacturing establishments and the like, to the later day 
dignity of giving surface only to business houses and handsome homes, 
we fail to find in the negotiations for the purchase of the old Company 
by the new, that the latter promised to change the location of the works. 

If, however, the Board’s opinion is not at all favorable to the pro- 
moters of the new Company, even the most ardent supporters of the 
latter cannot justly maintain that the presentation places the old Com- 
pany in any too favorable a light. The Commissioners convict it of 
many past shortcomings, but this conviction is softened in the qualify- 
ing dmission that the peculiar location and its surroundings cause 
Marlborough to be a difficult place in which to supply gas—a fact read- 
ily discernible to anyone who cares to digest the Company’s returns, as 
printed in the last annual report of the Commission. Again, no one 
will accuse the proprietors of having enriched themselves overmuch by 
the venture, since the Company, during the 27 years of its existence, 
has returned to its shareholders a dividend that will not average 1 per 
cent. perannum. In the past four years, however, the Company's 
management has been more progressive; it has shown a desire (and 
acted on it, too), to advance with the practice of the day, and has even 
agreed in the near future to remove its works to a ‘‘ dirtier” part of the 
city—which may or may not be taken as evidence of the cleanliness of 
the place it is now located in, just as the mind of the reader chooses to 
determine. The main lesson of the decision is that the Commission 
deals fairly and intelligently with the cases that come before it, and 
this brings us to the stopping point, where we have often brought up on 
other occasions in this line of reasoning, that if the Massachusetts State 
Commission can so regulate gas matters as to ultimately prevent unfair 
competition on the one hand and oppressive management on the 
other, the sooner that the gas makers of other States take up the cud- 
gels for the formation of like bodies in their States the better will it be 
for the industry at large. 





Our OvutTPpuT TABLES FOR ‘THE Last HALF OF 1892.—Before the month 
closes we shall have mailed to the gas proprietors at the selected or test 
points copies of the circular letter which we have been forwarding for 
the past six years. We ask that due attention be given to the circular, 
for the concrete result has been instructive, and conclusive of the real 
standing of the industry from year to year. For the last half, we de- 
termined to withhold the issuing of the circular until the close of Jan- 
uary, in the belief that the accounts would then be fully made up, and 
that the Superintendent or other officials addressed would have fewer 
demands upon their time then than at the busy times of the opening of 
the New Year. 





Notrs.—With this issue we forward to our subscribers the index for 
our 57th Volume. Should any fail to receive the same, the publishers 
would feel obliged if requests for the missing leaves were forwarded 
promptly.— Augusta, Ga., wanted public are electric lighting very 
badly last year, and the result was the awarding of athree year con- 
tract last summer, under which the Augusta Electric Light and Motor 
Company agreed to furnish about 280 ares, of 2,000 candle power each, 
at the rate of $72 per arc per annum, the lamps to burn from sunset to 
sunrise. Now, after less than six months of the are lighting, the Mayor 
complains that the lamps ‘tare not equal in intensity to 2,000 candle 
power most of the time,” and that at least 25 more arcs must be installed 
before all ‘‘ places that are still needing light can be supplied.” When 
the agitation for the change to electricity from gas was underway, Major 
Barnes and Superintendent Hookey, of the Gas Company, insisted 
that the number of lights bargained for was inadequate to the city’s 
needs, that the smaller number was first put out as a blind, so 
that the city would not be staggered by the gross cost for the year under 
the electric system as against the gas system, and that the Company 
could not furnish 2,000 candle power arcs at anything like $72 each per 
annum and live to complete the contract. Their contention of last 
spring is now tacitly admitted to be true by the Mayor, but in the mean 
time the damage has been done, so the city—that is, the taxpayers— 
must grin and bear it. Mr. John Kelly, of Kings, has been appointed 
Chairman of the Assembly Committee on *Gas, Water and Electricity. 
Negotiations for the consolidation of the gas, electric and water 
works of St. Cloud, Minn., are underway.—lIt is matter of common 
talk in Buffalo, N. Y., that an attempt will be made to obtain a fran- 
chise for an Opposition Company to be operated in the west side of the 
city—the district now supplied by the Buffalo Gas Light Company. 
Mx. Spaulding, however, is not likely to be caught by such a move, as 
he could easily hold his own there in spite of any trial of the sort im- 
plied, Gas js pretty cheap in Buffalo, too, 











Generation of Light from Coal Gas. 


——i 


[The first of a series of four Cantor Lectures, delivered by Vivian B. 
Lewes, F.I.C., F.C.S., before the English Society of Arts. ] 


If any excuse were needed for choosing the development of light from 
coal gas as the subject for this course of lectures, I can conceive no bet- | 
ter one than that we have now completed the first hundred years of gas 7 
lighting, and that it behooves us to review what has been done in the past, 
and may yet be done in the future ; to survey and criticize the position 
of our great gaseous illuminant, and to see how far its position is likely | 
to be assailed, and how far the weak points in that position may be 
strengthened. 

The centennary of gas lighting awakes many thoughts of the past, and 
as we review the early struggles and final victory of gaseous illumina- 
tion, we cannot help feeling that, complete as the victory has been, 
many changes will have to be made in the future to insure the advan- 
tages which have been so hardly won. 

It is to the past that we must turn to see the way in which the experi- 
mental data upon which we found our present methods of burning gas 
were obtained, and also to ascertain if any threads of the tangled skein 
still remain to be unravelled. 

The close of the last century was marked by a wonderful wave of sci- 
entific activity which swept over western Europe, and it was at this pe- 
riod that the county of Cornwall held two men, destined to shed ‘‘ an 
immensity of light,” in more ways than one, over the civilized world. 

In 1779, William Murdoch, then in his 25th year—haviug been born 
in Ayrshire in 1754—went to Cornwall as Superintendent-Manager to 
Messrs. Boulton & Watt, to introduce their engines in the Cornish 
mines ; and it was whilst employed in this way that he conceived the 
idea of making illuminating gas by the distillation of coal, an idea 
which culminated in 1792 by his lighting up his house and office in 
Cross street, Redruth, with coal gas made in a primitive form of retort 
in the back yard. It was thus tha‘, 100 years ago, Murdoch earned his 
title to fame by the introduction of one of the most useful applications 
of the past century, and had i! uot been for the opposition and obstacles 
thrown in his way by Watt, ike would have added a still greater luster 
to his name by perfecting the locomotive many years before Stephenson. 

At the same time that Murdoch was working at Redruth, manufactur- 
ing and introducing coal gas, Cornwall contained another most impor- 
tant living factor in the history of gaseous illumination. Far away, at 
the southwestern extremity of England, the town of Penzance nestles 
on the shore of Mount’s Bay, and here it was that, on the 17th of Decem- 
ber, 1778, Grace Davy, the wife of a prominent citizen, Robert Davy, 
gave birth to a son, who lived to achieve the highest pinnacle of scien- 
tific fame, and to shed a luster on the chemical work done in the early 
days of the present century. 

The name of Sir Humphry Davy conjures up to the mind one of the 
most remarkable men, in many ways, that the past century of scientific 
work has developed, and in no way more remarkable than in the inten- 
sity, rapidity and variety of the work he did. Even in his school days 
he dabbled in poetry, metaphysics and theology, whilst at the age of 19 
he commenced to work at chemistry, and achieved a success as phenom: 
enal in its rapidity as it was well deserved. : 

It wasin the year 1797 that the first impulse was given to his mind to- 
wards science by reading Lavoisier’s ‘‘ Elements of Chemistry,” and not 
satisfied by merely acquiring the ideas of the great French philosopher, 
he was led on to experiment for himself, and prospered so rapidly that, 
in spite of his laboratory being his bedroom, and his apparatus a heter- 
ogeneous collection of domestic flotsam and jetsam—phials, old pickle 
bottles, wine glasses and tobacco pipes—his genius did what no amount 
of costly apparatus could have done, and within four months of his 
commencing to work at science he had alsocommenced writing an essay 
on ‘“‘ Heat and Light,” which was published in 1799. Already by 1799 
he had made such strides in his chemical knowledge that he left Pen- 
zance and went to Clifton as Superintendent of the Pneumatic Institu- 
tion, established there by Dr. Beddoes, for the purpose of trying the me- 
dicina] effect of various gases, and although there only a couple of 
years, be published no less than nine researches and essays upon heat, 
light, galvanism, the properties of nitrous oxide, and respiration, In 
the commencement of 1801 he became assistant lecturer on chemistry at 
the Royal Institution, and having made a deep impression by his powers 
as a lecturer, became professor there on the 31st of May, 1802—some 
five years after his first introduction to the science. Theintensity which 
he threw into his work is not only evidenced in this extraordinary per- 
sonal success, but is also shown in the marvellous rapidity with which 
many of his most important and successful researches were carried out. 
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It is in conjunction with the safety lampthat his memory is most widely 
connected, yet the whole of that research, culminating as it did in a 
thoroughly successful application of science to practical utility, only 
took a few menths. 

In August, 1815, his attention was first directed to the subject of fire 
damp whilst on a shooting expedition in the Highlands. On his way 
back to town he stopped at Newcastle, and made inquir‘es into the cir- 
cumstances connected with explosions in mines, and arranged for some 
firedamp to be sent to him in London. He then entered into the iuves- 
tigation, and on November the 9th the results of his inquiries were giv- 
en in a paper read before the Royal Society, and the principle of the 
safety lamp was laid down, the lamp itself being perfected the following 
month. 

Davy reigned at the Royal Institution until 1812, when he began to 
feel that lecturing interfered with the researcbes upon which his mind 
was bent, and having married and received the honor of knighthood, he 
retired that year and devoted his time to scientific work, unti], on the 
death of Sir Joseph Banks in 1820, he became President of the Royal 
Society. He still continued his researches until his early death in 1829 
robbed science of one of her most brilliant sons. 

Of his innumerable researches there is one which links his name with 
that of Murdoch and the early poveers of the great gas industry, a re- 
search which, springing out of his investigations on fire damp, gave us 
the first and fundamental theory of the causes of luminosity in a gas 
flame, a theory which remained unquestioned and unchallenged for 50 
years, and the broad principles of which all modern research goes to 
confirm. 

The first published work upon this subject is dated July, 1816, and 
consists of a ‘‘ Notice of some New Views and Experiments respecting 
Flame,” published in the Journal of Science and the Arts, a paper 
edited at the Royal Institution, in the second volume of which, p. 124, 
the following passages occur : 

‘‘ When a wire gauze safety lamp is made to burn in a very explosive 
mixture of coal gas and air, the light is feeble and of a pale color, 
whereas the flame of a current of coal gas burnt in the atmosphere, as 
is well known by the phenomena of gas lights, is extremely brilliant. 
In a paper read before the Royal Society, I have endeavored to show 
that, in all cases, flame is a continued combustion of explosive mixtures; 
it becomes therefore a problem of some ‘nterest, ‘ Why the combustion 
of explosive mixtures, under differe. -+ircumstances, should produce 
such different appearances? A very : ‘ute philosopher, who himself 
s‘arted the subject in conversation, suggested the idea that in the com- 
bustion of explosive mixtures within the lamp, carbonic oxide might be 
formed, and that the light might be deficient from the deficiency of the 
quantity of sxygen necessary to produce carbonic acid. On submitting 
this idea to he test of experiment, it was discovered to be unfounded, 
for, by the combustion in the wire gauze lamp, carbonic acid was pro- 
duced in quantities as great as could have been expected from the quan- 
tity of oxygen consumed, and on adding oxygen to a mixture in 
quantities more than sufficient to burn the whole of the gas, the char- 
acter of the light still continued the same. 

‘In reflecting on the circumstances of the two species of combustion, 
I was led to imagine that the ceuse of the superiority ot the light of the 
stream of coal gas might be owing ‘= ° decomposition of a part of the 
gas towards the interior of 1 we w~ here the air was in smallest 
quantity, and the depositicn: - al, which, first by its ignition 
and afterwards by its cor B d in a high degree the inten- 
sity of the light, and a fe « ve. 'meu‘s scon convinced me that this was 
the true solution of the prebi. 

‘*T held a piece of wire gauze of sh. 900 apertures to the square 
inch over a stream of coal gas issui:.g from a small pipe, and inflamed 
the gas above the wire gauze, which was almost in contact with the ori- 
fice of the pipe, when it burnt with its usual bright light. On raising 
the wire gauze so as to cause the gas to be mixed with more air before it 
inflamed, the light became feebler, and at a certain distance the flame 
assumed the precise character of that of au explosive mixture burning 
within the lamp; but though the light was so feeble in this last case the 
heat was greater than when the light was much more vivid, and a piece 
of wire of platinum held in this feeble blue flame became instantly 
white hot. 

‘On reversing the experiment, by inflaming a stream of coal gas and 
passing a piece of wire gauze gradually from the summit of the flame to 
the oritice of the pipe, the result was still more instructive, for it was 
found that the apex of the flame intercepted by the wire gauze afforded 
no solid charcoal; but in passing it downwards solid ciarcoal was given 
off in considerable quantities, and prevented from burning by the cool- 
ing agency of the wire gauze, and at the bottom of the flame, where the 
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gas burnt blue in its immediate contact with the atmosphere, charcoal 
ceased to be deposited in visible quantities. 

‘‘ This principle of the increase of the brilliancy and density of the 
flame by the production and ignition of solid matter, appears to admit 
of many applications. 

‘Ist. It explains readily the appearance of the different parts of the 
flames of burning bodies, and of flame urged by the blowpipe—the point 
of the inner blue flame where the heat is greatest is the point where the 
whole of the charcoal is burnt in its gaseous combinations without 
previous deposition. 

**2udly. It explains the intensity of the light of those fames in which 
Jixed solid matter is produced in combustion, such as the flame of phos- 
phorus,* and of zinc in oxygen, etc., and of potassium in chlorine, and 
the feebleness of the light of those flames in which gaseous and volatile 
matter alone is produced, such as those of hydrogen and sulphur in 
oxygen, phosphorus in chlorine, ete. 

‘‘3rdly. It offers the means of increasing the light of certain burning 
substances, by placing in their flames even combustible substances. 
Thus, the intensity of the light of burningsulphbur, carbonic oxide, etc., 
is wonderfully increased by throwing into them oxide of zinc, or by 
placing in them very fine amianthus or metallic gauze.” 

In the same paper he also points out that— 

‘** When cuprane, or protochloride of copper, is introduced into the 
flame of a candle or lamp, it affords a peculiar dense and brilliant red 
light, tinged with green and blue towards the edges, which seems to de- 
pend upon the chlorine being separated from the copper by the hydro- 
gen, and the ignition and combustion of the solid copper and charcoal.” 

Further on. in the same paper, he says : 

‘* Whenever a flame is remarkably brilliant and dense, it may always 
be concluded that some solid matter is produced in it ; on the contrary, 
when a flame is extremely feeble and transparent, it may be inferred 
that no solid matter is formed.” 

And concludes by pointing out that— 

‘The heat of flames may be actually demonstrated by increasing 
their light—at least the heat communicable to other matter—and vice 
versa. The flame from combustion which produces the most intense 
heat amongst those I have examined is that of a mixture of oxy- 
gen and hydrogen in slight excess, compressed in a blowpipe apparatus 
and inflamed from a tube having a small aperture. This flame is 
hardly visible in bright daylight, yet it instantly fuses very refractory 
bodies, and the light from solid matters ignited in it is so vivid as to be 
painful to the eye.” 

In another paper, read before the Royal Society in the following 
year, he refers to the work I have jst brought before you, and says : 

‘*T have given an account of some new results on flame, which show 
that the intensity of the light of flames depends principally upon the pro- 
duction and ignition of solid matter in combustion, and that the heat 
and light in this process are in a great measure independent phe- 
nomena.” 

He then goes on to describe the effect of rarefaction upon flame and 
explosion, and the checking effect which the admixture of various 
gases has upon combustion, in which connection he shows that the 
lower the temperature needed to bring about the combustion, the larger 
will be the quantity of admixed and diluting gases necessary to prevent 
combustion, a fact which he illustrates as follows :— 

‘‘There is a simple experiment which demonstrates in an elegant 
manner this general principle. Into a long bottle with a narrow mouth 
introduce a lighted taper, and let it burn till itis extinguished. Care- 
fully stop the bottle, and introduce another lighted taper. It will be 
extinguished before it reaches the bottom of the neck. Then introduce 
a small tube containing zine and diluted sulphuric acid, and at the 
aperture of which the hydrogen is inflamed, the hydrogen will be 
found to burn in whatever part of the bottle the tube is placed. After 
the hydrogen is extinguished, introduce lighted sulphur ; this will burn 
for some time, and after its extinction, phosphorous will be as lumimous 
as in the air, and if heated in the bottle, will produce a pale yellow 
flame of considerable density.” 

He then proceeds to demonstrate the principles which led to the safety 
lamp, and in introducing the subject, says :— 

‘* Flame is gaseous master heated so highly as to be luminous, and 
that to a degree of temperature beyond the white heat of solid bodies, 
as is shown by the circumstance that flame not luminous will com- 
municate this degree of heat. This is proved by the simple experiment 
of holding a fine wire of platinum about the one-twentieth of an inch 





* sir Humphry Davy adds to this the following important footnote: **Sin’e this paper has been 
written, I have found that phosphoric acid volatiiizes slowly at a strovg red heat, but under 
moderate pressure it bears a white heat. and in a flame so intense as that of phosphorus, the 
elastic force must preduce the effect of compression, 
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from the exterior of the middle of the flame of a spirit lamp, and con- 
cealing the flame by an opaque body, the wire will become white hot 
in a space where there is no visible light.” 

Again, towards the end of the paper, he sums up his ideas on the 
luminosity of flames as follows :— 

‘“‘The circumstances mentioned in this paper, combined with those 
noticed in the paper on flame, printed in Mr. Brande’s Journal of 
Science and the Arts, explain the fiature of the limit of flames and 
their form. When in flames, pure gaseous matter is burnt, the light 
is extremely feeble, the density of a common flame is proportional to 
the quantity of solid charcoal first deposited and afterwards burnt. 
The form of the flame is conical, because the greatest heat is in the 
center of the explosive matter. In looking steadfastly at the flame, 
the part where the combustible matter is volatilized is seen, and it ap- 
pears dark contrasted with the part in which it begins to burn, that is, 
where it is so mixed with air as to become explosive. The heat dimin- 
ishes towards the top of the flame, because in this part the quantity of 
oxygen is least. When the wick increases to a considerable size from 
collecting charcoal, it cools the flame by radiation, and prevents a 
proper quantity of air from mixing with its central part. In conse- 
quence, the charcoal thrown off from the top of the flame is only red 
hot, and the greater part of it escapes unconsumed. 

“The intensity of the light of flames in the atmosphere is increased 
by condensation and diminished by rarefaction, apparently in a higher 
ratio than their heat ; more particles capable of emitting light exist in 
the denser atmospheres, and yet most of these particles in becoming 
capable of emitting light absorb heat, which could not be the case in a 
condensation of a pure supporting medium.” 

Let us now collect the theories enunciated in this masterly work, and 
see to what point it has carried our theory of flame and its luminosity. 

1. The light emitted by coal gas is due to the decomposition of a part 
of the gas towards the interior of the flame where the air is in smallest 
quantity, and the deposition of solid carbon which, first by its ignition, 
and afterwards by its combustion, increases to a high degree the inten- 
sity of the light. 

2. The point of the inner blue flame in a blowpipe where the heat is 
greatest, is the point where the whole of the charcoal is burnt in its 
gaseous combinations without previous deposition. 

3. When in flames pure gaseous matter is burnt, the light is extremely 
feeble. 

Taking these enunciations as they stand, there is little cause to won- 
der that no marked opposition was raised te them for upwards of fifty 
years, and that when the opposition came it should have strengthened 
rather than weakened the edifice erected by the master hand. 

The attention bestowed upon the subject of flame and the causes of 
its luminosity was small indeed during the next thirty-five years, and 
very little was done beyond some work by Berzelius about 1820 upon 
the structure of flame, and a paper by Waldie, published in the Philo- 
sophical Magazine for 1838, the experimental portion of which, how- 
ever, was mostly not new, having been done by Kemp in 1833, who 
showed what may be termed the phenomenon of reciprocal combustion, 
i. e., that the terms combustible and supporter of combustion being 
relative, it is as easy to burn a jet of oxygen in an atmosphere of 
hydrogen, as the more ordinary case of hydrogen in oxygen. 

The general theory put forward first by Berzelius, as to the structure 
of flame, and which exists to the present time, is best given in his own 
words :— ‘ 

“If we attentively consider the flame of a candle we may remark 
several unequal divisions of it, of which four may be distinguished. 
We see at its base a small part of a dark blue color, which becomes 
thinner as it gets farther from the wick, and disappears entirely when 
the external surface of the flame ascends perpendicularly. In the mid- 
dle of the flame is a dark place seen through its brilliant covering. 
This space encloses the gases which issue from the wick, which, nt be 
ing yet in contact with the air, cannot undergo combustion. Round 
this space is the brilliant part of the flame, properly so called, and 
lastly beyond this we may perceive, by attentive inspection, the outer 
covering of all, slightly luminous, and whose greater thickness corres 
ponds with the summit of the brilliant flame. Itisin this outer part 
that the combustion of gases is completed and the heat the most in- 
tense.” 

Important researches were made upon the chemical changes taking 
place in luminous and other flames during the ‘‘ fifties,” which will be 
considered later, and in 1861 Dr. O. Kersten published a paper in the 
Journal fur Practische Chemie, in which he challenged a theory 
started by Graham Otto some years before, that the carbon particles 
which gave luminosity to a flame of gaseous hydrocarbonsare liberated 


by the greater affinity of the oxygen for the hydrogen of the molecule, 
which burns first and so sets the carbon free, and he shows that by ex- 
ploding ethylene with a limited quantity of oxygen or electrolytic gas 
that oxides of carbon are formed, and hydrogen, not carbon, liberated. 
From which he reasons that in a flame preferential combustion of car. 
bon is an important factor and not preferential combustion of hydrogen. 

All observations, however, show that any theory of ‘‘ preferential 
combustion,” be it of hydrogen or carbon, are totally apart from the 
causes which give rise to the liberation of the all-important carbon par- 
ticles in the flame. An idea seems to exist that certain parts of a com- 
plex molecule can be eaten away by other bodies which have an affinity 
for it, but this is in the present case an error. In a hydrocarbon mole- 
cule or particle, neither hydrogen nor carbon exists as such, and before 
the affinities of these elements come into play the complex molecule 
must be broken into its constitutents, and Sir Humphrey Davy’s original 
statement is the true solution, that if the temperature of a flame is not 
sufficient to decompose the hydrocarbon into its elements and thus lib- 
erate carbon, the hydrocarbon burns as a whole, and with a non-lumi- 
nous flame. 








Abbot’s New Jib Crane. 
icineiltpiaiattie 

Handy cranes for light loads to be raised by manual labor are most 
useful adjuncts for gas works, warehouses, etc. Those in current use 
are generally too heavy and massive, and present another serious de- 
fect—the open hole made in the wall for the chain or rope. This last 
imperfection is a serious one where access to the external weather is 
liable to do injury to the goods within. 

The new jib crane, which was originally preduced by Messrs. Abbott, 
of Newark-on-Trent, England, is a most practical contrivance, which 
remedies or avoids the common defects of ordinary hoisting appliances. 
It is simple and inexpensive, and is, moreover, perfectly safe.in work- 
ing. Its compactness and lightness cause the least amount of dead 











weight on the wall, and, indeed, it can be fixed to an independent up- 
right beam or post if so desired. 

The cut shows the new crane in its simplest form. The brackets 
which support and hold the crane externally are bolted right through 
the wall. Below the foot plate are seen externally two bevel wheels. 
The spindle of the pinion passes through the wall, and is worked by a 
handle inside the building. The other wheel is attached to a shaft 
working within the tubular upright of the crane, as in a sleeve. The 
head of thisshaft is connected with a vertical winding drum within the 
grasp of the top external bracket, which, like the foot plate, is secured 
by bolts passed clean through the wall. Everything thus communicat- 
ing between outside and inside is a close fit, admitting neither damp nor 
draught. The jib is supported by a stay. The whole gear is made of 
steel, and of varying capacities to lift from 2} cwt. to 5 cwt., 10 cwt. and 





aton. The handle attached to the pinion spindle being inside the wall, a 
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valuable economy of internal floor space in the hoisting operation is 
afforded. For ordinary winding with the handle alone a simple and 
convenient brake connected with the external drum gear can be put in 
action by a pull-rope hanging down inside the wall within reach of the 
hoister. But when the goods require careful treatment and speed of 
lift is not required, a worm wheel can be added, which works with the 
utmost smoothness, and which will hold the weight of goods in opera- 
tion at any pcint, where they are simply allowed to rest. This worm 
wheel works itself out of gear whenever the pressure of the load is re- 
lieved by its deposit at its destination. The spindle of the worm wheel, 
like all other portions of the crane, is fixed without any open orifice in 
the wall. The two smaller sizes of the crane are worked by the simple 
bevel gearing at quick speed. The two larger sizes have both bevel and 
worm gearing, either being applicable at will. Nothing can be safer 
than the worm gearing, for the load will not run down if ever the han- 
dle slips off ; but it is too slow in speed for ordinary use, unless where 
the goods being transferred are liable to damage from shocks. 








Reed’s Gas Protector. 
Snsniitiensce 

On Jan. 3d U. 8. Letters Patent (No. 489,392) were granted to Mr. 
F. M. Reed (he subsequently assigned a one-half interest in same to 
Mr. DeWitt C. Chipman), of Anderson, Ind., on an improved device 
for preventing explosions of natural gas in dwellings in which nat- 
ural gas is use’ for cooking and heating purposes. Using the words 
of the specification : 

Fig. 1 of the drawings is a perspective view, showing the invention 
applied to a service pipe, and Fig. 2 is a longitudinal vertical section. 








The invention has relation to certain new and useful devices for pre- 
venting explosions of natural gas in houses and other buildings, and it 
cousists in the novel construction and combination of parts, all as here- 
inafter specified. 

It is well known that a frequent cause of explosions of natural gas in 
dwelling houses arises from leaks in the main with which the service 
pipe is connected. The gas escaping from such leaks, being unable to 
pass through the soil into the open air, either by reason of an asphaltum 
or other impervious covering above the line of the main, or owing to 
the fact that the ground is frozen or covered with sleet, flows along the 








main until a service pipe is reached, which directs it from the main and 
causes it to follow along the pipe into the house or building. Asacon- 
sequence, the room or building soon becomes filled with the gas, which 
explodes upon the lighting of a match. 

With this fact in view, the invention has for its object the provision 
of suitable means for connection with service pipes, for the purpose of 
checking the fluw of the escaped gas along its surface, and directing it 
into an escape communicating with the open air. In the accompany- 
ing drawings I have illustrated a device of this character, which will 
now be described. 

The letter.A indicates a section of a gas main, tapped at a by the ser- 
vice pipe B, for supplying gas to a house or other building. At any 
suitable point on this service pipe, previous to the point where it enters 
the dwelling is placed the gas deflector D, which is shown as consisting 
of a box E, open at its bottom portion, and having its rear wall extend- 
ed downwardly a considerable distance below the box, as shown at A’. 
In the lower central portion F, is formed an opening or slot f, through 
which passes the service pipe B, with the box facing the main. The 
space between the surface of the pipe and the edge of the slot or open- 
ing is closed by means of a pivoted slide G, arranged to fit closely 
around the pipe, or, it may be, by means of solder, mortar, cement, or 
other substance impervious to the passage of gas. 

Communicating with the interior of the box Z is an escape pipe H, 
which is led to any suitable point where it may discharge into the open 
air. 

The gas which has left the main and is following along the surface of 
the pipe EZ, is checked by the portion F, beyond which it cannot pass, 
and is deflected up into the box E, from which it enters the escape pipe 
and passes to the open air. 

The inventor’s claim is: The herein described device for deflecting 
escaped gas from a service pipe, said device comprising a box or cham- 
ber open at one side, a deflector plate extending below the open side of 
said box, an opening in said deflector plate through which the service 
pipe is designed to pass, and an escape pipe leading outwardly from 
said box or chamber, substantially as specified. 








Machinery Hall and the Electricity Building, World’s Fair. 
j Sees 
[Taken from a Paper by Mr. James Dredge, Member of the Royal 
British Commission ; British Representative at the World’s Fair. | 


Machinery Hall.—The Machinery Hall, which is one of the great 
buildings in the central court, is 850 ft. long and 500 ft. wide, with an 
annex of 500 ft. by 550 ft.; the east front faces on the central court, 
and the north adjoins the Administration Building. Three main gal- 
leries occupy the length and width of the area ; they are about 130 ft. 
wide, and are crossed in the center by a transept of the same width. 
The roofs of these galleries and transept are in each case semi-circular, 
the height of springing of the arch being about 22 ft. from the floor 
level. Each rib is free to turn on three points-—the two bed-plates and 
a central point at the summit of the roofs. The ribs thus consist of two 
half arches connected by a central pin, and constructed of light iron 
lattice girders of the type already referred to, excepting at the base and 
the summit of the arch, where solid panels are introduced for the whole 
width of the rib, which is about 6ft. At the intersection of the tran- 
sept, the ribs of which cross those of the galleries at right angles, the 
former are so spaced as to serve as the base for the rectangular iron 
framework that rises above the top of the ribs, and forms the founda- 
tion for three flat domes of 130 ft. in diameter, rising to the height of 
more than 59 ft. above the ribs. By this arrangement the arched frame- 
work of the transept is removed, and its place is taken by the series of 
three domes rising to a height of about 130 ft. above the floor. The 
domes are circular in plan, and the space between the lower boundaries 
and the corners of the rectangular frame above spoken of, as resting 
on the arched ribs, is filled in with a flat roof. At each corner of the 
building is an entrance pavilion, surmounted by a domed roof, and in 
the center of the north and east sides there are large entrance porticos 
flanked by towers 200 ft. high. Outside the arched galleries just de- 
scribed, and surrounding the building, are flat-roofed courts framed in 
timber and sheathed with fibrous plaster. These courts are in two 
storeys, affording an extensive promenade on the ground floor, and a 
jarge gallery space above. The longitudinal framework of the iron 
portion of this structure is very elaborate, and cannot be described in 
so brief a notice as the present; the roof is to a large extent covered 
with glass, and, so far as can be judged, the arrangements provided for 
lighting and ventilation cannot fail to be satisfactory. The building 
was designed with a view to erecting it hereafter as a great railway sta- 
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tion, to which purpose it can be admirably adapted. The construction 
of the annex calls for no particular comment, nor does that of the 
power station adjoining. This power station will form probably one 
of the most interesting parts of the machinery section, as it will contain 
the boilers, engines and dynamos for generating all the power required 
throughout the Exposition, about 24,000-horse power. The various 
units of this station will constitute exhibits. The adoption of electricity 
on a very large scale for driving the machinery in motion, will be one 
of the new departures at the Columbian Exposition ; it will be exclus- 
ively used in the annex, which is framed wholly in timber, but in the 
main hall, steam will be employed. As in the Paris Machinery Hall, 
overhead rails will run from one end of the building to the other, and 
on these, traveling platforms will be placed for the convenience of 
visitors. These platforms will be electrically driven. 

The area of the Machinery Hall is 17} acres, which is divided as fol- 
lows : 





r Square Feet. 
I n%i.n6dturtinist bees cb's ceseuek’ 425,000 
EER ERR Te Tepe R A POY es 7 ge TN, Po 269,990 
BSS Cacti ceh be wkane bu mns ood \auieae 694,990 


This area is not quite so large as that of the Machinery Hall and its 
annexes at the Paris (1889) Exhibition. As, however, it is hardly to be 
expected that foreign nations will require so much space for this class 
of exhibit in Chicago as they did in Paris, it might have been supposed 
that the space allotted to American exhibitors would have been sufficient 
for the purpose. This does not appear to be so, however, and accord- 
ing to the report of Mr. L. W. Robinson, the demands for space are 
altogether out of proportion with what can be supplied. The statement 
that there are 17} acres of floor space is in itself somewhat misleading, 
because from this total many important deductions have to be made. 
These deductions are approximately as follows : 


Square Feet. 
Stairways, restaurants, entrances, etc.... 56,990 
Pe ee ere 175,000 
Power plant for engines and dynamos.... 112,974 
Engines for driving American exhibits... 3,000 
Deduction for aisles, avenues and passage- 

op EON SE Pe ete Oe eee er ee eee 116,675 

Total net space for American exhibits..... 220,351 


It will be seen from the foregoing figures that the space available for 
American exhibits and machinery sinks into really insignificant pro- 
portions ; that this is so will be a cause of deep regret and disappoint- 
ment to those American manufacturers who will be unable to display 
their specialties with advantage, and also to the numerous foreign visi- 
tors, to whom the show of American machinery will be one of the 
principal attractions. It would seem, indeed, that unless some very 
extensive annexes be made to this building, the Machinery Hall will 
be a general source of disappointment, because it will be incapable of 
doing full justice to that branch of American industry which has made 
such prodigious progress during the last few yeais. Six months ago 
the applications for space represented more than four times the total 
amount available, and the unsatisfactory problem which Mr. Robinson 
is called upon to solve, is to satisfy exhibitors who require 900,000 ft. of 
space with one-fourth of that amount. Those who cal] to mind the 
American section in the Machinery J{all of the Centennial Exhibition, 
in 1876, will remember that it was densely crowded, and yet it covered 
an area of more than 100,000 feet greater. It is true that on that occa- 
sion exhibits relating to electricity, to transportation, and to mines and 
mining, were all grouped within the Machinery Hall ; but in 1876 none 
of these classes occupied a great deal of space. At Chicago, a vast 
building has been allotted to each of these groups, and the prospects are 
that they will be densely packed with exhibits. When the progress 
that has been made during the last 18 years in mechanical arts is borne 
in mind, there is no reason for surprise that the demand for space is far 
greater than the supply, and it would almost appear as if the organizers 
of the Exposition had lost sight of the fact that the pressure in this de- 
partment will be unprecedented. Mr. Robinson, the chief of the depart- 
ment, writes at a recent date in a somewhat desponding tone, as follows: 
‘* Either three-quarters of the applicants must be left out, or cut down 
to one fourth of the space applied for, or finally the chief of the depart- 
ment must take upon himself the responsibility of placing on the space 
available the representative firms who have applied, and eliminate the 
less consequential applicants. Thus the manufacturers of the country 
will suffer greatly by not being able to make as full a display of their 
products as they would otherwise be entitled to do, and there will be 
many strong and enterprising concerns who will not be represented. 
Unless additional buildings are provided, the whole brick and tile in- 





dustry will not find a place, nor will fire engines and fire extinguishing 
apparatus secure a location. Besides these, heavy machinery, like drop ; 
hammers, steam hammers, and machinery requiring fire for its opera. | 


tion, like forges, special boilers, gas and oil machinery, must be | 


omitted.” 

Agricultural Building.—This building will be devoted to the exhi- 
bitton of agricultural implements and processes, and of food products. 
It is 800 ft. in length by 500 ft. wide, and its facade has been planned 
to harmonize with those of the other buildings on the main court. It is 
not a lofty building, its general cornice line being only 65 ft. above the 
ground ; its general architectural features are a great rotunda forming) 
the principal entrance, and four large corner pavilions connected by a 
lofty colonnade. The rotunda is 100 ft. in diameter and 130 ft. high; 
This rotunda is roofed by a flat dome, heavily enriched with mouldings 
and color. Apparently the Agricultural Building is not well fitted for 
the effective display of exhibits. Two central galleries, 95 ft. in width, 
intersect each other on the longer and shorter axes of the building; 
these are roofed by iron trusses of the usual light construction, and be. 
ing 75 ft. high, these two galleries will be extremely effective; the re. 
mainder of the space is, however, divided up into narrow spans of 
about 25 ft., with the exception of two of 48 ft., and as all these are 
wooden structures, with numerous and heavy posts to carry the roof, 
the general effect cannot be very satisfactory. The effect of size will be 
further interfered with by the numerous galleries, about 25 ft. above 
the ground, introduced into most of the narrow spans ; it will probably 
be found difficult to light the interior of this building satisfactorily. 
But if the interior of the Agricultural Building should leave anything 
to be desired, the beauty of its exterior cannot fail to attract universal 
admiration. The whole internal space of this building will not be de- 
voted to exhibition purposes. The agricultural interests in the United 
States are so vast that it was considered desirable to provide special ac- 
commodation for the various farmers’ associations, which are very num- 
erous and important. Accordingly space has been reserved for a suite 
of committee rooms and information bureaus on the ground floor, 
while above is a spacious assembly room for agricultural congresses. 
Tne building does not represent by any means the only allotments for 
agricultural interests. There will be various annexes for dairy and 
forestry exhibits, saw mills, the leather industry, etc., and in this con- 
nection I am glad to say the London and Provincial Dairy Company, 
of which Mr. Watts is the Managing Director, is erecting a very beauti- 
ful pavilion, in which the most advanced processes and machinery of 
dairy farming will be represented. I, for one, shall be much disap: 
pointed if this exhibit does not take a front rank amongst all thesimilar 
industries of the United States. A very large open area will be devoted 
to the exhibition of cattle, and there will be a great covered arena for 
the same purpose, while long rows of shedding will provide ample and 
suitable accommodation for live stock which will be brought to Jackson 
Park. 

Electricity Building.—The chief external feature of the Electricity 
Building, which is 690 ft. long and 345 ft. wide, is a number of high and 
ornate towers, which are framed in timber, covered with plaster. In- 
ternally it possesses no very striking features, though the central aisle 
and transept are of considerable dimensions. They are 115 ft. wide, and 
the trusses carrying the roof are 112 ft. in height. These trusses are 
open braced steel work, starting from the ground with a vertical outer 
member for a height of 75 ft., while the inner member is curved almos! 
from the floor line to the center of the truss overhead. Above the 75 ft. 
just mentioned the outer member is straight, and inclined to the maxi- 
mum height of 112 ft. The trusses are placed 23 ft. apart, and the inter: 
sections of the nave and transept are madefof diagonal ribs of the same 
character as the others. The rest of the building is covered with a flat 
roof, supported on deep timber trusses of 23 ft. and 66 ft. spans, the 
whole floor area on each side of the central aisle being broken up with 
timber columns placed 23 ft. apart. These all carry the upper gallery, 
while a certain number are extended to support the timber roof trusses. 

The net space available for exhibits in the Electricity Building i: 
185,000 square feet ; of this 68,000 has been allotted to foreign countries, 
leaving less than 120,000 ft. for American exhibitors, apparently a very 
small and insufficient area forthe proper display of an industrial science 
which has during the last ten years made such enormous strides in the 
United States. The principal groups will approximately occupy the 
following areas: Dynamic electricity, including station work, 40,()0) 
sq. ft.; railways, 20,000; mining, 5,000; telephones and telegraphs, 
7,000 ; power transmission, 6,000; miscellaneous, about 40,000 sq. ft. 
These spaces will be divided amongst 700 exhibitors, and there wil! be 
approximately 300 foreign exhibitors, bringing up the total in this 
building to 1,000. Collective exhibits will probably be more frequen! 
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in the Electricity Building than in any other part of the Exhibition, so 
far as the American section is concerned; in this section there will 
probably be not more than 300 separate groups. This arrangement pre- 
sents many advantages, one of which iseconomy of space, and that this 
was an absolute necessity is shown by the fact that the serious applica- 
tions for space amounted to more than 500,000 ft., or nearly five times 
as much as could be given. One especially interesting feature in the 
American section will be a number of personal exhibits made by fam- 
ous living electricians, who will in many cases conduct a series of ex 
periments connected with their special lines of research in public during 
the course of the Exhibition. Professor John P. Barrett is chief of the 
Electricity Department. He was specially qualified for this important 
position by much admirable work that he has done during the 10 years 
that he bas served as electrician to the municipality of Chicago. 

The Electricity Building must not be confounded with that devoted to 
the generation of power to be employed in lighting the buildings and 
grounds, and for the transportation services. This installation forms 
part of the Machinery Hall, and will be Jargely under the charge of 
Professor Barrett, who, speaking about the installation, says: ‘‘ Elec- 
tricity will light the entire grounds of all the Exposition and all the 
buildings. By means of electrical power transmitted from a common 
center all the machinery in all the buildings will be operated. Passen- 
ger and freight elevators in the large buildings will be operated by elec- 
tric motors. The only passenger railway on the grounds will be elec- 
trical. The omnibus line of lagoon passenger boats will be operated by 
storage batteries. Ventilation by exhaust fans in the buildings will be 
conducted by means of motors. The spectacular and other fountains 
upon the grounds will be electrical. Other uses will be made of elec- 
tricity in minor directions, and small motors will be made to operate an 
infinite variety of machinery in every department. In these directions 
Jackson Park will be in reality an immense electrica! exposition.” 











New Valves by the Crane Company. 
lila on 

We illustrate with this two new specimens of valves that are now 
being brought to the attention of the trade by the Crane Company, 
of Chicago. In the cuts, Fig. 1 is a quick opening radiator valve for 
hot water, and Fig. 2 is a low-pressure pop safety valve. The manu- 
facturers state that in designing the radiator valve they have carefully 
considered the effects of expansion and contraction, also the straining 
of the valve body in making connections. It opens or closes with a 
half turn, the advantages of which will be fully appreciated. An ar- 














































row on the top plate of the handle indicates the position of the valve— 
viz., it is open when the arrow points toward the side opening of the 
valve, and closed when it points the opposite way. 

The construction of the valve is such that there is no obstruction, the 
full area of the pipe being maintained. When the valve is closed a bye- 
pass in the disk insures continuous circulation, thereby preventing 
freezing. The wheel is of wood. Five sizes are made, from # inch to 2 
inches, with rough body or plated trimmings, or plated all over. 

The low-pressure pop safety valve, Fig. 2, is made of brass, "3 
sizes, from 4 inch to 2inches. It was designed to meet the demand for 
a special valve to take the place of the old-style ball valves used hereto- 
fore. The manufacturers make the following statement concerning 
these valves: ‘‘They are simple, thoroughly reliable, and can be set 
to any desired pressure up to 25 pounds. They will pop every time at 
the pressure indicated, aud reseat themselves with a loss of but one 
pound. All valves will be thoroughly tested, and the popping pressure 
plainly stamped an body.” 








The Medical Use of Compressed Gases. 

Dr. Clement B. Lowe, in a note on this subject to the Philadelphia 
College of Pharmacy remarked that within a comparatively recent pe- 
riod there has been introduced to the notice of the medical profession 
the use of compressed gases, the principal ones now being used in this 
way being oxygen and nitrogen monoxide (formerly known as nitrous 
oxide, or laughing gas). 

The medicinal properties of both of these gases have been known for 
many years. Experiments made upon animals have shown that the in- 
halation of oxygen produces no injurious effects, but the reverse ; they 
gain in hody weight through the stimulating effects upon the nutritive 
functions, these results being produced mainly by the effects of oxygen 
upon the blood through the increase and stimulation of the red corpus- 
cles. The effects thus produced upon animals have been verified by nu- 
merous cases reported by physicians of prominence. The chief diseases 
in whiclrit is indicated are diseases of the respiratory organs, character- 
ized by difficulty in breathing, such as asthma, croup. etc.; also in the 
early stages of phthisis pulmonalis, in chronic indigestion, and especi- 
ally in asphyxia from poisonous gases, such as ‘carbon monoxide, etc. 
In the latter case its use may be invaluable ; for instance, a person has 
been found insensitle from the inhalation of carbon monoxide produced 
by imperfect combustion in a stove in a bed chamber. If the carbon 
monoxide has not been present in sufficient amount to saturate all of the 
hzemoglobin of the red corpuscles of the blood, recovery takes place, 
but very slowly, it being weeks or months before the patient is restored 
to normal health. In sych a case the inhalation of oxygen would be of 
the greatest value, the hzemoglobin being at once changed to oxyhemo- 
globin and the blood in the arteries being restored to its bright scarlet 
color. 

The anzesthetic properties of nitrogen monoxide were discovered by 
Sir Humphry Davy. It was first used in dentistry by Dr. Wells, of 
Hartford, Conn., and more recently as a remedial agent by some of the 





most eminent physicians of the country, Dr. J. E. Blake and A. Mc- 
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Lane Hamilton being prominent among them. It is also being exten- 
sively used by medical quacks under the name of compound oxygen. 
It should be stated that in many cases the latter gas has given better re- 
sults than those from oxygen. It is stated that one of the best known 
of New York City physicians has used more than 20,000 gallons of ni- 
trogen monoxide in his practice during the past two years, chiefly in the 
treatment of nervous diseases. He regards it as a sheet anchor in ner- 
vous prostration, insomnia, melancholia, etc. 

While, as above stated, the use of these gases therapeutically is not 
new, the use of them in a compressed form is more recent, as previous 
to the use of the apparatus devised by the S. S. White Dental Manufac- 
turing Company, of this city, which, through their courtesy, I shall 
have the pleasure of showing you this afternoon, oxyyen had to be made 
by the physician himself, necessitating the use of expensive apparatus 
and the loss of valuable time. Even if procured from those who manu. 
facture it for calcium lighting (with but one exception in this city), it 
would taste of illuminating gas (carbureted hydrogen), on account of 
the same pump being used to compress both gases. 

As the use of these compressed gases shall become more frequent by 
the medical profession, pharmacists can add to their stock these cylin- 
ders, and be ready to supply them at a moment’s notice as they would 
any other remedy, as is already done by a member of our college. 

In using the apparatus the compressed gas is first conducted into a 
rubber bag or a metallic gas receiver, from the former of which it is in- 
haled under ordinary pressure, the gas passing through a bottle partly 
filled with water. If to be used as an enema, the gas is displaced from 
the receiver by water flowing from acan placed about 22 inches above 
the receiver, and is passed through a bottle, containing warm water, to 
the patient. 

Nitrogen monoxide is used in the same way for inhalation, but when 
used as an anzsthetic, of course, the face piece as used by dentistsshould 
be employed. 








The Purification of Crude Coal Gas by Oxide of Iron. 


—— 


The London Journal is publishing a series of articles for gas students 
entitled ‘‘ Coal Gas: Its Manufacture, Distribution and Consumption,” 
that would not come amiss to others than students in this field. The 
chapter presented in the issue of our contemporary for December 27th 
deals with the use of oxide of iron for purifying, and it is so cleverly 
put together that we place the same before our readers : 

We will now deal with the purification of gas by oxide of iron (hy- 
drated peroxide of iron—Fe: O:,3H:O). Where lime purification is 
supplemented by the use of this material, the latter is employed for the 
extraction of sulphureted hydrogen ; and carbon bisulphide and other 
sulphur impurities are removed in the calcium sulphide box, while car- 
bonic acid is separated in the first and second of the hydrate of lime 
series. Certain cyanides are also absorbed in the oxide purifier. The 
methods of arranging the purifiers are various. The more general plan 
is to use four lime purifiers in rotation, and two oxide purifiers as 
‘* catch boxes,” to arrest any sulphureted hydrogen that may pass for- 
ward from the last lime box. The material employed is a hydrated per- 
oxide of iron, as above ; and a protosulphide of iron is formed on its 
combination with the sulphureted hydrogen in the gas, thus— 


Fe: (HO). + 3 H.S = 2 FeS + 6 H.O +8. 
The water present does not take any part in the reaction, which, for 
simplicity’s sake, might, perhaps, be better given thus— 
Fe.03 + 3H.S = 2FeS + S + 3H.0O. 


The sulphide will decompose on exposure to oxygen (either free or as 
present in atmospheric air), parting with the sulphur, which falls in the 
free state and forming the peroxide again, thus— 

2FeS + 3H.0 + 830= Fe:0:3H:0 + 28, 

The oxide used may either be a natural bog ore, as obtained in large 
quantities from Irish bogs, or it may be artificially prepared. The bulk 
of that used in the purification of coal gas in this country is of the for- 
mer class. Its preparation prior to use is, as with lime, of great im- 
portance, as thereon largely depends its efficiency in the box. This will 
also be materially affected by the proportion of hydrated oxide present 
in the ore, and by certain physical conditions that may, and will, vary 
periodically, and may or may not be more or less under control—such 
as the speed of the gas and the pressure in the purifiers, the tempera- 
ture, the consistency and porosity of the mass, and the percentage of 
moisture present. The resistance offered by the purifying material is of 
considerable moment to the gas manager, as the amount of such resis- 
tance is identical with the increase of back pressure effected in the puri- 


fier. To render the material more porous, and thus not only facilitate|/ 

the passage of the gas through it, but also to allow for the gas a much| 

more ready access to, and intimate contact with, all the particles of the! 
material itself, it is mixed with sawdust. This acts, moreover, as an 
absorbent of the large quantities of water formed by the reaction in the! 
purifier (as per the equation given above.) Were it not for this or some Anotl 
similar absorbent, the moisture present would cause the material to/ 

cake and harden, and render it almost useless owing to the great resis.” 

tance it would offer to the gas ; and this would occur long before it bad/ 

taken up its theoretical equivalent of sulphur. As a matter of fact, it” 5 Mr. 
not unfrequently happens in practice that an oxide purifier has to be tory ¢ 
changed before being fully saturated, on account of the back pressure quant 
which it is giving. 

The natural bog ore is much more porous than the artificially prepared 
oxide. While the former may be used without sawdust (although it is 
usual to mingle with it a small quantity), thelatter may with advantage 
be mixed with its own butk of that material. The density of the pre. 
pared oxide will, of course, vary according to the methods and processes | ¥ 
attending its preparation, and will represent an important factor in the 
utility of the material to the gas maker. The less sawdust needed the 














better, as buyers of the spent oxide object to the presence of any large a 
proportion. urif 
The readiness with which the fouled material (the sulphide) can bef P Th 
re-oxidized renders oxide of iron an economical and useful purifying neil 
agent. Its ‘‘revivification,” as the process of re-oxidation is termed, orga 
may be effected wholly by exposure to the atmosphere ; ora continuous 
process of oxidation may be carried on in the purifier ; thus prolonging 
considerably the period during which the purifying mass will remain 
active, and continue to take upsulphureted hydrogen. 
By the simpler method of revivification, the fouled material is s takes 
out of the purifier, and left in a heap for a day orsotocool. Re-oxi- Th 
dation commences immediately on contact with the open air ; and when hydr 
the material is new—i. e., has been used only once or twice—this re- omitt 


oxidation is attended with great heat. After standing for a day or two, 
the mass is opened out, spread on a drying floor, and repeatedly turned 
over until the whole of it has been thoroughly oxidized ; the sulphur 
remaining in the free state in minute particles, and the mass having 
changed color from the black sulphide to the reddish-brown oxide. - It That 
is then ready for more work, and may be placed in the next purifier sulpt 
available. {t may be necessary to damp the material again before feet « 
using, owing to the heat generated during oxidation having evaporated there 


some of the moisture; but this will depend upon circumstances. mon 
Oxide of iron may thus be used over and over again. After each Im ™4te 
fouling and subsequent re-oxidation, a certain percentage of free sul- Th 


phur will be added, until from 45 to 55, or even 60 per cent. and more oxide 
is present, when the material is readily salable to manufacturing chem: je &™P 
ists for the recovery of the sulphur. As the percentage of free sulphur fae !'°° 
increases after the first or second times of using, the absorbent powers [ie °"" ° 


of the mass of material for sulphureted hydrogen decrease ; but not in ~ dr 
inverse proportion. Moreover, a high percentage of free sulphur not ei 
only represents a decrease of purifying power, but also an increase of — 

ue’ 


back pressure, which, as already noted, may be so pronounced as to 
necessitate turning off a box. A set-off to these disadvantages is, how- wast 
ever, the enhanced salability of the spent material. The power off "#*! 
oxide of iron to absorb cyanogen has already been referred to. This is filter 
variable, and does not follow that of absorbing sulphureted hydrogen i "°S 
(Schilling); while, when the oxide has been used several times, the jm ” / 


minute particles of free sulphur present will arrest a portion of the bi- St 
sulphide of carbon and other sulphur compounds—a power which ap- a a 


pears to be largely increased when air or free oxygen is admitted into : 
the purifiers. This will be referred to later on. oid 

As already stated, the bulk of the oxide of iron used for gas purif- te 
cation is a ‘‘ native Irish oxide.” obtained from the well known Irish 


bogs. This material varies much, as does also the artificially prepared any 
oxide, in character and composition, and consequently, in purifying ca- Plt 
pabilities. ‘‘ King’s Treatise on Coal Gas” gives the following average bisu 
composition of the richer descriptions of native bog ore : whic 
RR Ry aT 60 to 70 per cent. the ¢ 

Organic matter .............06: 15 to 25 - dout 

isd oR sin nv agnneos ven’ 4to 6 - tube 

BO PEPER TS & Pras ear 1 ef gent 

As generally used, the material contains 30 to 40 per cent. of water thro 
(which is, of course, included in the above figures). retu 


The following analyses of various samples have been kindly placed has 
at the service of the writer for the purpose of these articles. The per: —% * “ 





centage of moisture is given separately. 
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Native Oxide. 











Moisture....... 47.64 47.90 44.61 34.40 
Ferric oxide.... 39.42 34.37 41.32 44.32 
Organic matter. 12.94 17.73 14.07 21.28 

100.00 100.00 100.00 100.00 

Another authority gives the following average : 

Rim hed: Bea Vad WER Atma geiginaa «ned 50.00 
eh Cisse ca ceade ppasenss bhederene 32.00 
I n, o nas sane cen alaigndaat comet 18.00 


Mr. Norton H. Humphrys, in an interesting paper, entitled ‘‘ The His- 
tory of a Heap of Oxide,” describes as follows the composition of a 
quantity of Westbury natural clay iron ore used for gas purification : 


Natural Watered, Mixed with 

Compo- its own Bulk of Saw- 

sition. du-t, and Prepared for Use. 
Hydrated peroxide of iron 66 per cent. 49 per cent. 
Earthy matter............ i734 21 " 
Uncombined water........ 6 _ 15 . 
Organic matter........... — 15 " 

100 100 


This material, having about 25 per cent. of sandy clay, is very infe- 
rior for purifying purposes, and would only be used under favorable 
purifying conditions. 

The following is the percentage composition of a manufactured hy- 
droxide of iron. It is produced as a bye-product in the reduction of an 








organic body. 

: Dried at 1,000° C. 
iawknvivicccebevences 17.00 per cent. — 
I vidikbs veevwes cede se ° 93.83 
Organic matter.............. 5.53 ” 6.17 

190.00 100.00 


The theretical value of ferric oxide as an absorbent of sulphureted 
hydrogen may be calculated (similarly to calcium hydrate) as‘ follows, 
omitting the equivalent of moisture : 

Fe.0; 3H.S eH 
iss am * in P+ Oe +8 


159.68 : 100 :: 101.94 : 63.84. 


That is to say, 1 lb. of ferric oxide will theoretically absorb 0.63 1b. of 
sulphureted hydrogen. (‘‘ King’s Treatise” gives 0.603 lb., or 6.7 cubic 
feet of sulphureted hydrogen removed by 1 lb. of dry ferric oxide ; and 
therefore a sample containing 40 per cent. of ferric oxide should re- 
move 6.7 x 0.4 = 2.68 cubic feet of the impurity per pound of the 
material.) 

The following is a method of ascertaining the percentage of ferric 
oxide present in any sample (‘‘ King’s Treatise”): Dry the sample at a 
temperature not exceeding 160° F. Take 100 grains of the dried sample, 
introduce it intoa platinum crucible, ignite at a moderate red heat, and 
stir occasionaily. Put the residue into a flask, and digest with strong 
hydrochloric acid ; a small quantity of nitric acid being finally added. 
The digestion is continued until the residue has lost its red color. The 
contents of the flask are then diluted with water, filtered, and the resi- 
due washed. To the solution add ammonia in slight excess, filter, and 
wash the precipitate with hot water. Dissolve, precipitate, or filter, and 
wash and filter well. To the solution add potassic hydrate in excess, 
filter, and wash the precipitate. Dry the precipitate, and heat it to red- 
ness in a platinum crucible. Cool and weigh. The result is the weight 
of ferric oxide. 

Stevenson’s method of ascertaining the percentage of free sulphur 
present in a sample of spent oxide is as follows: In the first case, take 
every precaution that the whole of the sulphide has been thoroughly 
oxidized, so that all the sulphur contained in the sample may be pres- 
ent in the free state. Then weigh out 100 grains of the sample, dry at 
212° F., and weigh again. The difference in weight will be the per- 
centage of moisture present. Place the dried sample in a test tube hav- 
ing in the bottom an orifice communicating with a small flask which is 
fixed underneath the tube; and blow into the tube a quantity of liquid 
bisulphide of carbon. This dissolves out the whole of the free sulphur, 
which passes down with it, in solution, into the small flask. Prior to 
the experiment, the flask is dried and weighed. It is provided with a 
doubly perforated stopper—one tube communicating with the oxide 
tube, the other with a water condenser. The bisulphide of carbon is 
gently driven off by heat applied through a water bath ; and, passing 
through the condenser, it may be collected again in the liquid form, and 
returned to the stock bottle. When the whole of the carbon bisulphide 
has been completely driven off by gently melting the sulphur, the flask 
is cooled and once more weighed, when the gain in weight represents 











the quantity of sulphur which has been extracted from the oxide—1. e., 
the percentage of sulphur present in the sample. 

Bale’s modified process is designed to lessen the liability to error inhe- 
rent in the ubove method. The sample to be analyzed is inclosed in a 
test tube of special construction, which is ground into the neck of a sul- 
phur flask, which has a small orifice at the bottom opening direct into 
the flask. The upper end of the tube is connected by a gas-tight tube to 
a spiral condenser, and continued to a catch flask, to receive any carbon 
bisulphide that may have escaped condensation. The weighed sample 
is then placed in the tube, which, with the flask, has been weighed. 
Near the top of the oxide tube, but inside the flask, is a small hole. On 
heat being applied through a water bath, the carbon bisulphide will be 
driven off from the flask through the hole in the oxide tube into the 
condenser, where it is liquefied, and passes down again, drop by drop, 
into the oxide, through which it passes—dissolving out the sulphur, 
which is thus washed into the flask below. The process is continuous, 
and it can be carried on until the carbon bisulphide dropping from the 
tube into the flask is perfectly colorless—thus indicating that the whole 
of the sulphur has been dissolved out. The sulphur can then be recov- 
ered and weighed, as with Stevenson’s apparatus. The merit of this 
plan is the freedom from smell with which it can be carried on, and the 
simplicity of the process. 

The advantages claimed for oxide of iron asa purifying agent supple- 
mental to calcium hydrate, and as compared with the sole use of the 
latter, are reduction of the nuisance consequent upon the change of lime 
purifiers, and greater economy in purification. The latter is effected 
in two ways. On being worked sufficiently, the material becomes a 
salable article; and thus to a great extent repays its first cost. A con- 
siderable saving in labor is also claimed for the use of oxide as compared 
with the employment of lime only. On the other hand, the increased 
difficulty of disposing of the exhausted material, the labor needed for 
its revivification, a reputed depreciation in the illuminating power of the 
gas, and especially as regards the purity in color of the gas flame, are 
points urged by some authorities against the use of oxide, and in favor 
of lime solely ; while the admission of air, or, better still, pure oxygen 
in the lime purifier effectively disposes of the nuisance difficulty. 

These, then, are some of the pros and cons on the subject of the em- 
ployment of oxide of iron in the purification uf coal gas. But the more 
advanced methods of using this materia! have yet to be mentioned. 
These embrace the utilization of a continuous supply of oxygen inside 
the purifier, which, mechanically mixed with the gas in definite propor- 
tions, is found to be capable of partially revivifying the oxide in situ, 
thus keeping the material active and indefinitely prolonging the period 
during which the purifier will work before becoming inactive. 








The Decision of the Massachusetts Commission in the Matter 
of the Appeal of the Marlborough Gas Light Company. 
~onnkaiiliedecen 

The following is the text of the decision of the Massachusetts State 
Board of Gas and Electric Light Commissioners, in respect of the ap- 
peal to the Board by the Marlborough Gas Light Company, against a 
decision of the Marlborough Selectmen that permitted the operation of 
the Citizens Gas Light Company in Marlborough. The decision was 
handed down on December 30. 

This was au appeal by the Marlborough Gas Light Company from 
the decision of the Selectmen of Marlborough, granting permission to 
the Citizens’ Gas Light Company to open the streets of that town for the 
purpose of laying and maintaining gas mains. 

An extended public hearing was given at the town hall in Marlbor- 
ough. Both Companies appeared by counsel, but the town (now a city) 
was not represented. A careful and thorough study of the history and 
general management of the Company has been made and particular 
attention given to its technical and financial affairs. The fact that a 
majority of the Board of Selectmen, from whose decision the appeal 
was taken, were named as incorporators of the Company to which the 
franchise was granted, has prevented the action of the local authorities 
from receiving thai consideration to which it is often entitled. 

To open the streets to the extent contemplated by the license to the 
new Company would inevitably impose upon the municipality directly 
and indirectly much expense, and bring great inconvenience to a large 
number of its citizens. This ought not to be allowed unless some sub- 
stantial public advantage is to be gained. The Board has, therefore, 
endeavored by a study of all the circumstances and a careful considera- 
tion of the grievances presented, to ascertain whether there is reasona- 
ble ground to believe that such advantage will be obtained through the 
permission appealed from. 
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The suggestions of the parties interested, and the facts important in 
the case, are referred to in the opinion. 

The gas plant in Marlborough was originally established chiefly as an 
adjunct to certain large manufacturing establishments and to supply 
the residences of its owners. In 1865, these owners became incorporated 
as the Marlborough Gas Light Company, which since that time has 
continued to supply gas to the town and its inhabitants. 

A study of the Company’s history has satisfied the Board that for a 
portion of the time its service was neither creditable to the owners nor 
satisfactory to the public. Neither skill nor enterprise was displayed 
in its management; the gas was of poor quality ; the works were 
neglected and no effort was made to extend the business. By this 
course, the Company lost the public confidence, and we have reason to 
believe that much of the interest and zeal on behalf of the new Com- 
pany was due to these facts. The testimony at the hearing showed, 
however, that a wide distinction was to be made between the manage- 
ment in recent and that in former years. 1t was conceded, and without 
dispute, that if the management and policy more recently adopted 
should be continued the Company would be in most respects free from 
special criticism. 

It was urged by the representatives of the Citizens Company that 
they would be able to supply gas at a less price than the present Com- 
pany. That this was the real desire and expectation of certain persons 
connected with the organization was apparent, but beyond the mere as- 
sertion of the intent no effort was made to show that they would be able 
do this. No member of the new Company has had any experience in 
the manufacture or supply of gas, no witness with experience in the 
business appeared in favor of the claim, and there was hardly a pretense 
that any particular facilities were possessed or to be acquired for reduc- 
ing the cost of either production or distribution. The process used by 
the Marlborough Company is one generally approved by gas engineers, 
and under the conditions existing there the Board has no knowledge of 
any process which, by its introduction, would appreciably lessen the 
cost to consumers. Particular reference was made to a small Company 
in a town of similar size where the price was much lower than in Marl- 
borough, and the promoters of the new enterprise seemed confident that 
through the adoption of the peculiar process there used their expecta- 
tions would be met. But the Company referred to has for years been 
supplying gas at a large loss, and, since the hearing in this case, has 
been compelled to make a large advance in its price. 

The consumption of gas in Marlborough has been low considering 
the population ; this is due in part to the narrow policy, or lack of 
policy in the Company’s former management and in part to the peculiar 
characteristics of the town itself. 

It has seemed to be a difficult field for exploiting the business. In the 
twenty-seven years of the Company’s existence the total dividends have 
been less than 1 per cent. perannum. For several years the works 
were run without a profit, and with the exception stated all the profits 
of the enterprise have been put into the plant. The principal hope for 
a reduction of price in this place lies not in the introduction of new 
processes or methods of manufacture, but in the increase of the con- 
sumption. 

Marlborough ought to consume a much larger quantity of gas, and 
with a liberal and progressive management of the Company will doubt 
less do so. 

It was agreed by all parties at the hearing that the field was not large 
enough to support two companies, and that one would soon absorb or 
consolidate with the other with only the powers and opportunities pos- 
sessed by the present Company. 

One objection to the present Company strenuously urged was that its 
works were centrally located, and so near the thickly settled residence 
portion as to be a constant annoyance to a large number of citizens and 
a hindrance to the growth of the city. This objection seems to be sup- 
ported by the facts, but it is not easy to see how the existence of asecond 
company will afford a remedy. In the judgment of the Board, the ad- 
mission of a rival company would be likely to result in the improve- 
ment of the works of the existing Company in their present location and 
the probable postponement of their removal for many years. 

It must be recognized, too, that certain equities exist in favor of the 
Company, since, when the works were first built, no objections to 
their location existed, as the vicinity was used only for manufacturing 
instead of mercantile and residential purposes as now. The Board, 
however, agrees with the opinion expressed by the promotors of the 
new Company that the time has come when the present Company should 
prepare to move its works to another and less populous section. The 
value of its land and the condition of its plant make such removal en- 
tirely feasible. 





This view has been urged upon the officers of the Company, and ha; 
been adopted by them. Land has been secured in a favorable location, 
and ample assurance has been given that the works will be removed 
there at as early a date as can be reasonably and economically done, 
The present Company will then have it in its power to render to the 
public all the advantages as to quality of service which any advance in 
gas engineering or any increase in consumption may make pvussible, 


with none of the burdens and evils which the temporary existence of 1% 


rival Company would be sure to bring. 

Very soon efter the hearing upon this appeal, negotiations in which 
representatives of the new Company were understood by the Board to 
be interested, looking to a change in the ownership or control of the old 
Company, were entered upon, and have been but recently abandoned, 

The Board has thought it unwise to interfere in these, and for that 
reason its decision of the appeal has. been unusually delayed. A change 
was made in the chairmanship of this Board almost immediately after 
the hearing was closed, and before the case was considered. The pres. 
ent chairman, having been of counsel for one of the Companies at the 
hearing, has deemed it improper to share in the consideration of the 
case as a member of the Board. 

The following is adopted in the appeal : 

Ordered, That the appeal of the Marlborough Gas Light Company be 
sustained, and the decision of the Selectment be reversed and annulled, 








Photo-Electric Cells. 


onseseitptertatin 

Mr. G. Minchin, writing on this subject, says: The cells which 
are employed for obtaining electro-motive force from the light of the 
stars and planets are kuown as seleno-aluminum cells. They are con- 
structed in the following way: Take a small flat strip of aluminum 
about a quarter of an inch long and one:sixteenth of an inch broad; 
let this be heated on a clean iron plate placed over a Bunsen flame, and 
while it is hot let a very small bubble of melted selenium be rapidly 
andjuniformly spread by means of a hot glass rod over about one third of 
the length of the aluminum strip, the selenium forming a very thin 
layer. 

When this layer is spread the little plate must be rapidly removed 
from the hot iron plate and thus cooled, while the Bunsen flame is, at 
the same time, removed from under the iron plate. The latter plate 
having become cooler, replace the aluminum strip on it, and then grad. 
ually heat up the iron plate from beneath by means of the Bunsen 
flame. Asa result of this gradual heating, the aspect of the selenium 
layer on the aluminum changes ; this layer changes from black to gray 
in appearance, and in the latter state it is sensitive to light. But togive 
the layer its maximum sensitiveness, several remeltings may be neces: 
sary, until a gray surface of a somewhat brownish tinge, quite devoid 
of glossy streaks, is produced. Nothing but an actual sight of the pro: 
cess of making a sensitive plate can give the reader a correct notion of 
the proper kind of surface. Assuming this surface produced by the 
gradual process of heating above referred to, the Bunsen flame is re- 
moved, and the seleno-alumioum plate is allowed to cool on the iron 
plate. When it has cooled (after about ten minutes) it is taken and 
joined to a very fine platinum wire, which is inserted through a fine 
hole previously bored through the uncoated portion of the aluminum 
plate ; this platinum wire is tightly pinched to the plate, so as to make 
a good electrical contact. 

So far for the sensitive pltae. Thevell into which it is to be inserted 
is a very fine glass tube ‘about 14 inches long, into which a platinum 
wire, pinched to a clean plate of platinum, has been sealed ; the size of 
this latter plate is immaterial—it may be a mere speck of the metal al 
the end of the platinum wire; it is the inactive plate of the cell. In this 
glass tube, thus closed at one end, is inserted (by means of a pipette 
with a capillary stem) a quantity of pure acetone sufficient to occupy 
about one quarter of the length of the tube ; and then the sensitive plate 
is inserted until its sensitive extremity is very nearly in contact with 
the inactive plate, the whole of the sensitized part of the plate being 
covered by the acetone. 

The platinum wire of the sensitive plate which now projects through 
the open end of the cell, must be sealed into the tube, the end of the 
tube being, of course, completely closed by the sealing. Much practice 
is here necessary to prevent the vapor of the acetone from bursting the 
heated end of the tube; but the process becomes easy enough with 
practice. 

The cell is now made, and if its poles are connected with those of an 
electrometer, and light is allowed to fall on the sensitive plate, an elec: 
tromotive force will be indicated. 

Shortly after the cell has been made, it is wonderfully quick in ils 
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response to changes of the incident light—almost instantaneous, in fact ; 
but after about twenty four hours it becomes slower in the response. 
The cause of this is not yet quite known, but it has been found that a 
constant regime can be produced and kept up for months by— 

(a) Using perfectly pure acetone. 

(b) Using per fecily pure selenium. 

(c) Turning the cell upside down when it is not required for use, and 
thoroughly shaking the liquid away from the plates. 

The complete and permanent elimination of sluggishness from the 
cell is under consideration at present. 

As regards the magnitude of the electromotive forces produced, it 
may be said that ordinary diffused daylight, falling on the sensitive 
plate, will give an electromotive force of about 4 volt, which is sur- 
prisingly great. A candle at a distance of seven feet will give about 
1.30 volt. 

Light of all refrangibilities from red to violet is effective—and this 
fact distinguishes this cell from every other known photo electric cell 
—the maximum effect being produced by the yellow rays ; but there is 
not very much difference between the effects of the various parts of the 
spectrum, 

By putting a number of these cells in series, the effect is multiplied 
by the number employed ; thus ten cells in series will give ten times the 
electromotive force of one cell. 

Hence for stellar observations the cells should be made as small as 
possible, and cells much smaller than the typical one above described 
have been made. 

Does anything depend on the size of the sensitive plate? It would 
appear that nothing depends on the size, and that therefore a mere pin 
point of sensitive surface is as effective as a square centimeter. Perhaps 
this is so; but it has been fuund that the maximum electromotive force 
is never given when the sensitive surface is as small as a large pin head. 
For stellar observations this is most unfortunate ; but it is highly prob- 
able that the result is due to the large size and capacity of the: electro- 
meters at present at our disposal. There is good reason to think that, 
with an extremely small electrometer, the pin head plates will give as 
good results as the larger ones. Certainly with a common quadrant 
electrometer a sensitive surface six millimeters long and two millimeters 
wide gives as good a result as a surface ten times as large. For the light 
of the moon there is no difficulty in making batteries of photo cells con- 
taining 19 or 20 cells. 

With Mr. Monck’s refracting telescope, the image of Mars would take 
perhaps three cells, and an unmistakable electromotive force should be 
produced. Jupiter would take more ; but it would be difficult to cover 
completely the sensitive surfaces of two cells with the light of Vega. 
(The whole of the sensitive surface of every kind of photo-cell must be 
covered by the incident light to obtain the full effect.) 

The best existing form of electrometer is Cliftou’s form of Thomson's 
quadrant. Some very slight improvements in this instrument would 
render it fairly fit for photo-electric observations in an observatory. 
When working well (well insulated and preserved from draughts of 
air) it will give about 200 half millimeters deflection on a scale distant 
one meter from the mirror for one volt. Hence a candle at seven feet 
from one photo cell has been found to give about seven divisions de- 
flection. Thus it is very easy to get results from moonlight; and with 
aclear sky and the absence of air currents, the light of a planet should 
be easily measurable. 

For a given source of light, the electromotive force developed in a 
photo cell varies inversely as the distance of the light from the cell. 

Instead of an electrométer, a high resistance reflecting galvanometer 
could be used with a photo cell ; but the former instrument is far prefer- 
able, because it is not advisable to allow currents to circulate in the 
cell. A galvanometer and a condenser (the latter charged by the cell 
while light falls on it, and then suddenly discharged through the gal- 
vanometer) give enormous deflections with moonlight ; but this method 
is objectionable. 

So far as is known at present, these cells will stand any amount of 
exposure to light without deterioration, provided that they are always 
employed with an electrometer, 7. e., open circuited. 

Mr. Monck and Professor Dixon have, I believe, succeeded in obtaining 
r-sults from the light of Mars under most unfavorable atmospheric con 
ditions. I remained in Dublin for a week in the beginning of August 
'o try the cells with the stars ; but during this time not a single oppor- 
unity occurred, the sky being heavily clouded every night. 

When a photo battery has been used with a strong light, such as that 
of the moon, the deflection on the electrometer scale takes some time to 
disappear when the light has been shut off. This deflection can, how- 
ever, be very quickly got rid of without injury to the battery by an in- 











stantaneous connection of the battery with a Daniell cell, whose zinc 
pole is for the moment connected with the sensitive pole of the battery, 
the copper being connected with the insensitive pole and with earth. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
WE are indebted to Dr. Robert Amory, President and Manager of the 
Brookline (Mass.) Gas Light Company, for the following copy of reso- 
lutions passed by the Board of Directors (at a meeting held on the 7th 
inst.) to the memory of the late Mr. F. H. Odiorne : 

Zoted, That. in recording the vacancy in our Board of Directors, 
caused by the sudden death of our recent associate, Frederic H. Odiorne, 
we desireto spread upon our records the great loss we have experienced 
by his absence from our counsels, and to express to his family our great 
sympathy in their sorrow. His wise advice and counsel in the affairs 
of the Brookline Gas Light Company in its financial and other details 
of administration, combined with his genial and personal relations to 
the Directors, have proved of the highest value to the stockholders, and 
have endeared his memory to the remaining members of the Direc- 
torate. 





In further reference to the affairs of the Brookline Company, we may 
report that Mr. Charles P. Curtis, formerly a Director of the Boston 
Gas Light Company, has been chosen a Director of the Brookline Gas 
Light Company, vice the late Mr. Odiorne. 





Mr. James H. Boranp, Secretary of the Martinez (Cal.) Gas and 
Electric Light Company, has given notice that an assessment of $3 per 
share has been levied on the capital stock. The assessment was pay- 
able on and before January 8th, and such shares as have failed to re- 
spond to the assessment by noon of February 7th will be sold at public 
auction on that date. If we mistake not, the principal business of this 
Company is the supply of electric lighting. 





WE are in receipt of specimens of the pocket calendar issued by the 
Worcester (Mass.) Gas Light Company for distrioution among its con- 
sumers; and we have no hesitation in saying that those who receive 
them will keepand use them. We will attempt no description of the 
neat and handsome miniatyre, other than to say that it is sure to bring 
grist to the mill of Mr. Lamson’s Company. 





THE Peoples Gas and Electric Company, which supplies a high can- 
dle power simple oil gas to the residents of Little Falls, Minn., began to 
supply consumers on December 30th. 





Mr. Howarp Storms was the name of the purchaser of the plant and 
franchises of the Nyack and Warren (N.Y.) Gas Light Company, and 
it is more than likely that he bought in the property for the heirs of the 
estate of the late William Voorhis. The exact price paid was $10,350. 





THE proprietors of the Flatbush (L. I.) Gas Company will extend the 
mains along Avenue C to the old Coney Island Road, which will secure 
to them at least 60 additional public lamps. Apart from these, however, 
the Company ought to secure a dozen ordinary or private consumers on 
the new line, whose gas bills per annum ought to average at least the 
rate paid per lamp per year on public account—$25. 





At the shareholders’ meeting of the Washington (Pa.) Gas Company, 
the following Directors were elected: Dr. J. L. Thistle, Prof. J. 8. 
Simonton, and Messrs. W. P. Hastings, I. W. Mitchell, A. G. Happer, 
H. P. Chambers and J. C. Acheson. 





Mr. Henry Scuust, Superintendent of the gas plant at Huntington, 
West Va., has the works in fairly good order now, although a consider- 
able sum might yet be expended in further completing the system. 
However, there is nothing like beginning well. 


‘‘ OBSERVER” forwards the following from New Haven, Conn.: ‘‘The 
annual meeting of the shareholders in the New Haven Gas Light Com- 
pany was held at the Company’s office on Crown street, on the morning 
of the 2d inst. The followimg Directors were elected : Messrs. Daniel 
Trowbridge, E. Hayes Trowbridge, Jr., George D. Watrous, Robert A. 
Brown, Andrew W. DeForrest, Charles R. Ingersoll, Francis Way- 
land, Pierre N. Welch and George D. Brush. These are all re-elections, 
save in the instance of Mr. Robert A. Brown, who succeeds the late 
Mr. John E. Earle. 


Granp Rapips, Mich., is having a rough and uneven time of it over 
the failure of the public electric ares to ‘‘arc,” and is further impressed 
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with the belief that when they do ‘“‘arc” the result is dim—uncertain. 
To make matters still worse, Prof. Carman, whose duty it is to report 
any deficiency in the service, either in the matter of lights failing to 
‘* light,” or in respect of a falling off in candle power from the specifi- 
cations, pleads that his salary is insufficient. 





Our readers can see for themselves just how it is at Grand Rapids in 
regard to the matters noted by looking over the following, to hand from 
a correspondent at that point : ‘‘ The fog of misunderstanding between 
the Aldermen and the Grand Rapids Electric Light and Power Com- 
pany over the deficiencies in the tower lights is not yet cleared up. City 
Attorney Taylor says that the Company can undoubtedly collect the 
full contract price as long as the tests are made ex parte, and without 
notification to the defendant, as at present. He called attention to the 
report of the Council committee on claims and accounts, adopted some 
time ago, recommending ‘that in the future the city electrician promptly 
notify the said Company of any and all failures of lights, and in case 
such failure is found to exist, and is not remedied within 48 hours from 
the time of such notification by the city electrician, that the account for 
the lamp or lamps so failing to meet the requirements of the contract be 
deducted from the monthly bill for the entire month.’ Mr. Stein, of the 
above named committee, said the main trouble now was that Prof. Car- 
man, the city electrician, declined to show his reports to Superintendent 
Hayward, of the Light and Power Company. He ridiculed the idea 
that the Aldermen favored the Company, and said he was willing to ac- 
cept an offer of the Company to pay one-half of the electrician’s salary, 
and then to permit the Company to have access to his reports. Prof. 
Carman says he cannot afford to make copies of his reports for the 
Light and Power Company, unless he was paid more salary, and fur- 
ther stated that he had made a proposition for Superintendent Hay ward 
to pay him $35 per month, when his (Hayward’s) Company would get 
full reports. At present the electrician merely notifies the Company 
that a certain circuit is doing badly, etc. He claimed that the results of 
his inspections, of which 10 are made each month, are a greatly im- 
proved service over that given when no inspections were made.” 





WE are informed that Mr. A. L. Allen, of Poughkeepsie, N. Y., has 
been elected an honorary member of the Inventors’ Academy, of Paris, 
France, and has also received its diploma and gold medal, for his ‘ in- 
ventions in the manufacture of gas.” 





Mr. CHARLES L. JosLIN, President of the Leominster (Mass.) Gas 
Company, died on the 2d inst. Deceased was a Director in the Leomin- 
ster National Bank, represented the district in the State Legislature for 
one term, and acted as Selectman for many years. 





THE following is from the Newark (N. J.) Journal, of the 6th inst., 
and we submit that, on the face of it, the proceeding does not redound 
altogether to the good repute of the celebrated sanitary gas. However, 
here is the record: ‘‘On Tuesday evening (January 3) the Board of 
Health (Newark) received a written complaint from the Roseville Im 
provement Association, and Health Officer Lehlbach remarked that he 
thought the noxious vapors were caused by the United States Sanitary 
Gas Company ; but this was denied by the Company’s President, M. D. 
Compton, who asserted that the nuisance existed before the plant was 
established there. David Young appeared in behalf of a large number 
of property owners of Roseville avenue, who claimed that noxious 
odors pervaded that section of the city and entered the dwellings 
through the sewer connections. He said they were caused by the Sani- 
tary gas works. ‘It is unpleasant to live in some of the houses,’ he 
continued. ‘ It gets into sewers and finally into the houses, and the res- 
idents want the Company prohibited from connecting with the sewers. 
The Company has a little plant adjoining the Roseville depot, and are 
supplying private residences with gas made from naphtha or other oil. 
The smell is very pungent. The plant was ereeted for the purpose of 
showing the process to the people of the world, but they have extended 
it to supply private residences and are doing quite a large business.’ 
Supt. Marsh said: ‘I sent men out last week to investigate this matter. 
They reported they could find nothing in the’ Roseville avenue sewer, 
but that they did find something in the Sixth avenue sewer. The inves- 
tigation is still underway, and just as soon as we can find out where the 
trouble is we will remedy it.’” The Journal then goes on to say that 
Mr. Young retorted with the remark that Mr. Marsh’s examiners report- 
ed that which was untrue, for he (Young) detected the odors coming 
from the manholes of the Roseville avenue sewer almost every night 
for the past six months, notwithstanding the fact that the Company 
claimed it was destroying all the refuse matter from the process of gas 





making by burning the same. Mr. Young was backed up by another [7 


indignant citizen, who, among other things, said that the odor was like 
that from rotten eggs, and that the residents were greeted by that odor 
during ‘‘ breakfast, dinner and supper time” of each day. The chair. 
man (Mr. Hendry) concluded the discussion by referring the complaint 
to the Committee on Sewers. 





Mr. J. H. HaGcerty, formerly with the Macon (Ga.) Gas Light and 
Water Company, has for some time been in charge of the plant of the 
Americus (Ga.) Illuminating Company. 





Mr. J. W. Stratton, the wide awake President of the Valparaiso 
(Ind.) Gas and Electric Light Company, writing to us under date of the 
9th inst., says : 

Dear JOURNAL—I read your article in the issue of January 2d refer. 
ring to the Chicago Tribune’s statement that ‘‘ gas is a decaying illum- 
inant.” My individual observation is that fully 25 per cent. more gas 
‘* decayed,” or at least ‘‘ passed away” from the holder in the month of 
December, 1892, than in any similar period in my experience in the bus- 
iness. I inclose a clipping from the Chicago Post, giving another view 
of Chicago gas matters, and although it emanates in New York, it has 
no less value as a commercial opinion than if it had originated in the 
fertile brain of a Tribune editor. 





THE clipping referred to by Mr. Stratton is appended: ‘‘* * * Oneof 
the most prominent industries is Chicago gas. There is no doubt of the 
great earning capacity of this Company, which, under good manage- 
ment, and with the rapid increase in population of Chicago, should 
soon take a firm place in the list of gilt edged investment stocks, and 
find its way into the hands of the small investors, where, after securing 
lodgment, the rapid ups and downs which have been witnessed in it will 
gradually disappear. Gas stocks have always been sought after by con- 
servative investors, and when once they feel sure of a fixed rate of div- 
idend, have always commanded a high valuation. The electric light 
has increased the demand for gas, and is of advantage to the gas com- 
panies rather than an injury. Even to day the gas industry is in its in- 
fancy in this country, and is capable of development. It seems proba- 
ble that with the rapid increase in its consumption gas stocks will occu- 
py a prominent place in the future, and offer great opportunities to the 
speculator as well as the investor.” 





In our last we made brief mention of the resignation of Mr. Thomas 
W. Cole from the superintendency of the Altoona (Pa.) Gas Company, 
a position held by him since March 1, 1880. In supplement of that 
mention, we give the following from a recent issue of the Altoona 
Tribune: ‘ During the years of Mr. Cole’s incumbency he has given 
the management of the works his individual attention. Painstaking in 
the discharge of his multiform duties, he retires from the position 
accompanied by the good wishes of those whom he served faithfully for 
so many years. He retired from the active duties of the office on Jan- 
uary 1, 1893, although at the same time it is probable he will remain for 
a month or more to induct his successor into the intricacies of the 
Superintendency. It is Mr. Cole’s intention to enter into business for 
himself, just what, he has not decided upon. It is likely he will embark 
in it in Altoona. During Mr. Cole’s imcumbency, the plant of the 
Altoona Gas Company has made great strides. During the year 1880, 
the amount of gas manufactured was 28,000,000 cubic feet. During the 
present fiscal year it will be about 80,000,000 feet. The heaviest daily 
output for the year 1880 was in the month of December, when, one day 
it reached 130,000 ; the heaviest daily output for 1892 was 400,000. In 
1880 there were 12 men employed in manufacturing gas; in 1892 the 
number required was over 50. In the year 1880 the gas was stored in 
three small holders, which held 75,000 cubic feet. In 1884 a new single 
lift holder was built on Ninth avenue near Fifth street, making an addi- 
tion of 150,000 feet of room to the storage capacity of the plant. This 
proved too small, and four years later an additional lift was put on this 
holder, increasing the capacity to 300,000 cubic feet. In 1891 the old 
plant on Eleventh avenue, between Seventh and Ninth streets, was 
abandéned. A property had been purchased on Seventh avenue, below 
First street, where one of the finest plants in the State was erected, and 
in which the making of gas was begun in February, 1892. Nor is this 
all that was done during Mr. Cole’s Superintendency. In addition, 
over 15 miles of new gas mains were laid in different parts of the ci‘y, 
the same being done under his direction. In 1880 the number of ga 
consumers was between 800 and 900. Since that time there has been 4 
steady increase, until now the number is about 3,200. Mr, Cole’s suc 
cessor will be Mr. George H. Harper, of Kansas City, Mo., where he 
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has been employed as Engineer-in-Charge of the gas works and electric 
light plant of tne United Gas Improvement Company. He has had 20 
years’ experience, and comes highly recommended. Mr. Harper has 
been in this country for the past four years, having previously been em- 
ployed in different gas plants in England, Ireland and Scotland.” 





AT the meeting of the shareholders in the Lebanon (Pa.) Gas Com- 
pany, the following Directors were chosen : Anthony Aurentz, Charles 
H. Hillinger, John W. Mish, Robert C. Mish, George H. Reinoehl, 
Grant Weidman and L. E. Weimer. At the organization meeting, 
Mr. George H. Reinoehl was re elected President, and Mr. John W. 
Mish was again named Secretary and Treasurer. Mr. Mish has served 
the Company as Secretary and Treasurer for 38 consecutive terms, which 
fact goes to show that he suiis the proprietors to a nicety. The Com- 
pany had a fairly prosperous year. 





Mr. Henry D. Fitou, of Louisville, Ky., writes to us under date of 
January 9th as follows: To the Editor American Gas Licut Jour- 
NAL: I send you a few statistics showing the effect of electric lighting 
upon the gas output of a small town (8,000 population), which I control 
in connection with several others. I bought this property in 1889, and 
after reconstructing it in 1890, 1 became alarmed over the growth of 
electricity, and concluded to put in a good alternating electric light 
plant in connection with my gas works, and, at the same time, push 
gas for fuel pur; oses. We supply only private business ; the city lights 
the streets with its own are plant. In March, 1891, my electric plant 
commenced with 200 sixteen candle power lights, and now supplies 
double that number at prices ranging from 90 cents to 75 cents each per 
month, until 11:30 p.m., nightly. 


Illumination. Fuel. 
In 1890 we sold gas for.... 5,943,000 cu. ft. 322,000 cu. ft. 
In 1891 = _ 5,545,000 ‘* 776,000 ‘ 
In 1892 se 6 5,780,000 ‘ 1,488,000 ,‘* 


This is taken from consumers’ ledger, and does not include leakage. 
No electricity was sold in 1890—only since March, 1891 ; and we make 
no effort to keep consumers from using it. It is probable that if oper- 
ated by a competition, and with all night service, less illuminating gas 
would have been used, unless our price for gas was lowered. We get 
for illuminating gas $1 90 to $1.50, net, and for fuel gas, $1 to 75 cents, 
net, using separate meters. Thinking this may interest some of your 
readers studying the question, I mail you the facts.—Yours truly, 
Henry D. Fitcou. 





IT is said that residents of Hyattsville, Md., are agitating the subject 
of establishing a gas works at that point, and it would seem to be a very 
favorable field for such an enterprise. Hyattsville is in Prince Georges 
county, Md., on the Washington branch of the B. & O. Railroad, at a 
point seven miles northeast of Washington. Bladensburgh adjoins it on 
the southwest. 





THE itinerant inspector of gas meters seems to have transferred his 
field of operations to Massachusetts. At any rate a member of that ir- 
responsible clique has made his appearance in Taunton, offering the 
usual inducements to gas consumers. The Bay State ought to be a very 
poor place for impostors of this kidney, for the gas consumers there 
should by this time know that the State maintains a department for the 
testing of meters, which department is managed as capably and effi- 
ciently as it can possibly be by Mr. C. W. Hinman. 





THE Addicks combination at Boston, it is said, will not dispose of the 


real estate owned by them in the North End of the city. Reason seeems 


to be returning to them. 





THE general business of the Helena (Montana) Gas Company never 
was better, and as it is with Mr. Fitch in the case of the works instanced 
by him above, so also is it with Secretary Walker, at Helena. The 
Secretary reports that at the present time 75 houses in Helena are not 
only warmed by gas, but that all the cooking done therein is also ac- 
complished by means of gas. 





WE are indebted to ‘‘ J. F.,” of Chattanooga, Tenn., who wrote un- 
der date of the 5th inst., respecting the death of Mr. James Frew Rod- 
gers, Superintendent of the Decatur (Ala.) Light and Power Company: 
‘Entered into life eternal, December 31, 1892, at New Decatur, Ala., 
James Frew Rodgers, Superintendent of the Decatur Light and Power 
Company, and member of the Western Gas Association. James Frew 
Rodgers was born May 27, 1866, at Hanging Rock, O. Graduating at 
the public schools of his native town, he, at the age of 18, located in 
Chattanooga, Tenn., where he took a course in a business college, and 





was afterwards employed in the office and works of the Chattanooga 
Gas Light Company, then in charge of Mr. J.T. Lynn. Receiving un- 
der such circumstances a thorough education in all matters pertaining 
to his chosen profession, he was appointed Superintendent of the Meri- 
dian (Miss.) Gas Light Company. Subsequently he was elected Super- 
intendent of the Decatur Light and Power Company, at Decatur and 
New Decatur, Ala., taking charge of the plant on July 21, 1890. The 
interment was made in his native town, and the funeral was under the 
charge of the Knights of Pythias, New Era Lodge, No. 61, and Twin 
City Uniform Rank, K. of P., of New Decatur. The whole life of de- 
[ceased, in his profession and personally, is worthy of the emulation of 
all young men.” 





WE understand that the proprietors of the Youngstown (O.) Gas 
Company have notified the local authorities of their willingness to re- 
duce the gas rate to $1 per 1,000 cubic feet all round, provided the au- 
thorities will grant them the exclusive right to supply gas for lighting 
and fuel purposes for a term of years. Naturally the local natural gas 
companies (of which there are two) strongly oppose this proposition on 
the part of the artificial gas purveyors, since the natural gas distribu- 
tors are fearful that the gas wells are about to peter out. 





AT the annual election of the Consolidated Gas and Electric Com- 
pany, of Batavia, N. Y., the following officers were chosen: Directors, 
Henry Craft, C. H. Caldwell, R. L. Kinsey, John P. Casey and O. C. 
Steele ; President, Henry Craft ; Secretary and Treasurer, C. H. Cald- 
well, 





THE offices of the Consumers Gas Company, of Reading, Pa., have 
been removed to the Mutual Fire Insurance Building, No. 20 North 
Fifth street. 


THE Philadelphia (Pa.) Electric Illuminating Company has made an 
assignment. Some other Companies of the electrical sort in the Quaker 
City ought to follow that example, if they wish to save something from 
the wreck for their proprietors. 








A RECENT issue of the Denver (Col.) News, in referring to the gas 
supply of that city, says: ‘‘The result of perfected and renewed enter- 
prise and vigor is nowhere more apparent than in the city’s gas supply, 
furnished by the Consolidated Company. On January 1, 1892, this 
concern controlled 59 miles of main, varying in size from 4 to 20 inches; 
during the past year over 10} additional miles were laid, with the result 
of over 800 new connections. There are now somewhat more than 
6,100 meters in use, a gain of 1,100 over the previous year. These rep- 
resent an annual consumption of 300,000,000 feet as against 250,000,000 
feet in 1891. For this the citizens paid in round numbers, $390,000. To 
make the gas 31,000 tons of Trinidad coal were carbonized and 100 men 


were regularly employed, though frequently the force ran as high as 
250. The‘Company paid out in wages over $80,009, and nearly as much 
more in improvements. Altogether, wear and tear, the introduction 
of new services aud sundry items make a regular annual expense ac- 
count of $50,000, exclusive of labor. One of the principal impro-e- 
ments during the past twelve months is the recently installed water 
gas plant, by means of which the illuminating power of the fur- 
nished by the Company is increased 30 per cent. without additional cost 
to the consumer. During the coming year the Company expect to lay 
about 15 miles of new mains and extend its plant to all parts of the city. 
Better than all else, however, is its anticipated reduction in prices 
charged from the present $1.50 to about $1.25 for illuminating and $1 
for fuel purposes. This last is of especial importance in view of an in- 
dustry which has practically originated in the last six months. This 
is the local manufacture of gas stoves for culinary and heating pur- 
About 300 heaters have been put in in various parts of the city 
and asomewhat greater number of ranges. The Company has lately 
assumed control of a plant for furnishing Pintsch gas to railway cars. 
This is res mame | adapted for the purpose, owing to its great elasticity, 
being introduced at a pressure of 14 atmospheres.” 





Tue Fort Wayne Electric Company’s main shops, at Fort Wayne, 
Ind, were damaged by fire the first week of January. The flames 
started in the burnishing department of the arc lamp manufactory, and 
the damage amounted to $80,000. A full line of insurance was carried. 





THE gross rate at Fall Riyer, Mass., has been reduced to $1.70 per 
1,000 cubic feet. Prompt payment secures a rebate, graduated on the 
basis of the monthly consumption. 





THE authorities of Woburn, Mass., have under consideration a propo- 
sition to engage the city in the operation of a municipal lighting plant. 





PRESIDENT C. M. Epick, of the Excelsior Gas Company, of Benton 


Harbor, Mich., is greatly encouraged respecting the outlook for busi- 
ness at that point. 
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A. M. CALLENDER & CO., 


PROPRIETOBS. 





Eprror—Jos. R. Thomas, C.E. 
Asst. Eprrore—T. J. Cunningham. 
Manacer—C, E. Sanderson. 





TERMS: 


SUBSCRIPTION—Three Dollars per annum, in advance. Single 
copies, 10 cents. 








MONDAY, JANUARY 16, 1893. 











The Market for Gas Securities. 





The city market for gas securities was unusu- 
ally brisk for the week, Consolidated leading 
the others in a sharp upward movement, that 
culminated on Thursday last at the quotation of 
180. To-day (Friday) Consolidated opened at 
1293, which shows a net advance of 5 points in 
the last seven days. It is said that changes of 
moment will be made in the Consolidated Di- 
rectory at the annual meeting on Monday next, 
but if said changes are not made an under- 
standing with the Equitable and Mutual Com- 
panies will likely be reached. The Standard 
influence is also becoming more pronounced, 
for there is very little doubt that the personnel 
of the Company is now such as to command 
confidence and respect. Equitable, Mutual and 
Standard are strong at the prices quoted a week 


0. 

The Brooklyn situation is still in chaos. Mr. 
Addicks’ friends clam that he has secured a 
majority interest in the Metropolitan at his 
cash offer of 160, and we have no hesitation in 
saying that those who sold it have the best end 
of the bargain. Now we are told that he is 
reaching out for two more Companies—of 
course, he can get them, if he pays the top 
price demanded. The Equity Company is 
moving along safely, and the Equity Construc- 
tton Company is about to look for some new 
contracts. In the meantime, Mr. Fanshawe 
softly smiles over the good that has been ac- 
complished. We shall have something more 
to say about the Brooklyn situation, when the 
time comes that what is said shall be in keep. 
ing with that which is to be the outcome. Chi- 
cago gas scored a substantial advance during 
the week, and Baltimore Consolidated remains 
at 59. The U. G. I. Company’s dividend of 2 
per cent. was payable on Saturday last. This 
security isstrong at 135 to 140. Bay State is 
dull and uneven, and Laclede Common is ne- 
glected at 23 to 24. We note a sale at auction 
of 200 shares old Brooklyn, at 138, and 50 shares 
Fulton Municipal, at 151}. 








Gas Stocks. 


— 


Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks, 


16 Wau St., New Yore Crry. 
JANUARY 16, 


Al) communications will receive particular attention. , 
The following quotations are based on the par value of 


$100 per share. 43 
Capital. Par. Bid Asked 


Consolidated.............. $35,430,000 100 1293 — 
IIR. seiesacinsicsstonses 500,000 50 90 95 
Soe Patines ke coceee 220,000 — -—.100 
BID nsndicssacnssccens 4,000,000 100 188 192 
Oe ER ciwcie 060 1,000,000 — 106 108 
Harlem, Bonds.......... 170,000 — — — 
Metropolitan, Bonds.... 658,000 — 110 115 
Beak isccitaberececcesss 3,500,000 100 142 — 
eS | 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 _- — 
6 BME Races ccccee 150,000 — — 100 





Standard Gas Co-- 
Common Stock....... 
OUP IIE 0. cnrisicess P 


6s Bonds....... * 


Gas Co’s of Brooklyn. 
RINE Sovectaksenvacsssece 
“ 8. F. Bonds.... 


Nut of Town Ges Companies. 
Soston United Gas Co. — 
1s Series 8.F. Trust 

va oe ot ee 
Bay State Gas Co.— 


Buffalo Mutual, N. Y... 
* Bonds... 
Citizens, Newark......... 
Chicago Gas Company. 
Chicago Gas Light. & 
Coke Co.— 
G’t’d Gold Bonds 
Equitable Gas & Fuel 
Co , Chicago, Bonds 
People’s Gas and Coke 
Co., Chicago— 
Ist Mortgage....... 
SE ganar oye 
Consumers Gas Light 
Co., Jersey City...... 


Cincinnati G. & C. Co.. 
Consumers Toronto.... 


Capital, Sacramento, Cal 
Consolidated, Balt...:... 

“ Bonds..... 
Citizens Gas Lt. Co., 


East River Gas Co., 
Long Island City..... 


Jersey City........ acendsee 
Laclede Gas Light Co., 
St. Louis, Mo.— 
Common Stock.... 
Preferred ‘ 


Louisviilie, WPisiicsmeses 
Little Falls, N. Y........ 
" Bonds 


Memphis (Tenn. ) Gas... 
me Bonds. 


Peoples, Jersey City... 
$6 i, ls 


2,000,000 25 
1,200,000 20 
320,000 1000 
2,000,000 100 
1,000,000 — 
3,000,000 100 
300,000 
1,000,000 10 
368,000 — 
94,000 — 
870,000 100 
70,000 — 
1,000,000 25 
700,000 1000 
1,000,000 50 
1,000,000  — 


7,000,000 1000 
3,000,000 1000 


5,000,000 50 
2,000,000 1000 
750,000 100 
- 200,000 1000 
1,000,000 50 
25,000,000 100 


7,650,000 1000 


2,000,000 1000 


2,100,000 1000 
2,500,000 1000 


2,000,000 100 
600,000 1000 
7,000,000 100 
1,600,000 50 


11,000,000 100 
6,400,000 


500,000 — 
250,000 


1,000,000 100 
500,000 100 
750,000 25 
750,000 20 


7,500,000 100 
2,500,000 100 
9,034,400 1000 
2,570,000 50 
50,000 100 

25,000  — 

2,000,000 100 
750,000 100 
240,000 100 
25 


25 


500,000 25 
sv. 10,000,000 100 
Washington, D. O....... 
Wilmington, Del.. ...... 


2,000,000 20 
50 


35 
88 
112 


138 
1128 


45 
70 
150 
102 
107 


100 
1&6 
100 
150 

99 
150 
107 


$8} 
773 
55 
77 
110 
95 
155 
89 


85 


104 


20 
80 
192 
190 
90 
55 
58} 
107 


85 


100 
100 
120 
180 


23 


40 
91x 


140 
1123 


110 


88% 
78 


56 
78 


100 
160 
894 


90} 


101 


108 
105 


59 
1074 


101 


105 
102 
128 
200 


24 


69$ 71 
854 853 


125 


100 
200 

40 
103 
200 

46 
115 


99 


723 


240 
88 


130 
100 
103 
208 


45 
125 


102 
100 


73 
245 
90 





WANTED, 


A Young Man to Take Meter Statements 
and to make Himself Generaily Useful 
around a Small Cas Works. 

One that can do pipe fitting. 


ary expected, 
919-tf 


Address, with references and sal- 
"Woe. 
Care this Journal. 





WANTED, 


A Superintendent for a Sm:1l Gas Works in 
Massachusetts. 
Address, giving age, experience, salary expected, and 
references, “Ww.” P. O. Box 3582, 
918-3 Boston, Mass. 











WANTED, 


By an experienced man, 
A Position as Superintendent or Manager 
of a Gas Plant sending out forty millions or upwards. Stands 
higb in the profession, and has a record for producing large re- 
sults. Address WM. YORKE, Engr. of Gas Lt. Co.. 
917-3 Portland, Me. 














Position Desired 
As Superintendent of Gas Works, 


By a young man fully experienced in the details of manufac- 
ture and distribution, Or as Superintendert of combined Gas 
and Electric Plant. Satisfactory reasons given or desiring 
change. Best of references. Address 

916-tf “ H. B.,’’ care this Journal. 





POSITION WANTED 
As Superintendent of Gas Works. 


By a practical man of over 20 years’ experience, who is not 

afraid to work. Could take charge immediately. A reasonable 

salary expected, and advertiser is willing tu eara it. Good refer- 

ences given and required. Address 
903-tf 





“*C.” care this Journal, 











Position Wanted 
As Manager or Superintendent of Gas Works, 


By a practical man of 15 years’ experience in all branches of 
the business. Now 35 years old, and a pusher. Good refer- 
ences given. Address 


910-tf “D.,” care this Journa!. 


CGasholder Wanted. 


Second-Hand Gasholder, 25,000 to 50,000 
Feet Capacity. 


State price. Address 
C. F. ROBERTSON, 
703 Girard Building, Phila., Pa. 


_ WANT TO PUPCHASE, 


A Gas Plant Situated East of the Mis- 
sissippi River, 








Must be in good order. 


919-1 





oe 


and having ap annual output of about 10 million feet. as shown 
by consumers’ register. State price and location. Address 
916-4 “GAS,” care this Journal. 


Proposals for Gasholder. 


OFFICE OF THE RIVERSIDE GAS & ELECTRIC LT. CO, 
RIVERSIDE, CAL., Dee. 22, 1892. ) 


PROPOSALS will be received at this Office until noon o! 
Wednesday, the 15th day of February, 1893, for building, in 4 
brick tank, {to be located on or near the grounds of this Com- 
pany’s works, One Single-Lift Gasholder, to be sixt/ 
(60) ft. in diameter by eighteen (18) ft. deep, to give a pressurt 
of 8inches or more. Specifications and terms of payment 
accompany the tender, and material to be shipped by rail 
water. The right to reject any or all proposals is reserved. 

B. F. BURT, Sec. 
J. A. MCCOLLUM, Supt. 
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